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PREFACE TO THE FOURTH EDITION 


T he fourth edition of Psychological Foundations of Musical Behavior appears 
at a time of stress and turmoil in the world. The early twenty-first cen- 
tury is marked by acts of terrorism and war, cases of starvation and pesli 
lence, financial chaos, uncertainty regarding climactic changes, and com ern 
over how to care for an ever-expanding population with limited resourees, 
Many problems regarding politics, religion, economics, and natural phe 
uomcna defy solution. 

The twenty-first century also is a time of positive developments. Kapiil 
international communication enables almost instantaneous attention to any 
pari of the world. Evolving understanding of the human genome promises 
control and alleviation of genetic misfortunes. Diseases and physical dial 
lenges that once were almost a death sentence upon diagnosis are becoming 
amenable to various pharmacological, surgical, and therapeutic interven- 
tions. As in earlier limes of worldwide turmoil and opportunity, humans may 
express, challenge, enhance, and/or negate surrounding conditions through 
the organization of sound and silence: music. Musical styles change; music’s 
functions do not. A pleasant diversion, a profound aesthetic, experience, a 
symbolization of a nationalistic or religious ideal, a personal journey through 
time, a sales tool-all are roles which music may fulfill. 

We have learned a lot about human musical behavior. We have some 
understanding of how music can meet diverse human needs. Many inrlivid 
ikiIs psychologists, educators, therapists, music theorists, composers, pn 
formers, and others— have contributed to a vast array of knowledge, loosely 
organized into a psychology of music, or, perhaps more accurately, a p.sy 
i hology of musical behavior. The knowledge embodied in that psychology nl 
musical behavior may help enhance individuals’ musical abilities, sensitivi 
lies, and enjoyment. 

Thus, a comprehensive examination and reexamination of the psycholo 
gy of musical behavior seems particularly appropriate at this time. Under 
standing music cognition, representation of musical structures, and the tradi 
t tonal areas of psychoacoustics, music learning, cultural organization of musi- 
cal patterns, measurement and prediction of musical ability, the affective 
response to music, and musical preference all merit renewed attention. 

Much remains to be learned about human musical behavior. While this 
edition draws on published finding', appealing since the third edition (l!>!>7) 
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Psychological inundations of Musical Behavior 

I (‘interprets some older findings, it is far from any tinul “tuitli" regard 
tow people create, perceive, organize, and employ musical sounds, 
ilably, new research will appear, and new questions will arise (liven the 
(•mporary tendency to publicize research results with only partial under- 
ling, some individuals will make premature conclusions regarding 
l< 's roles in people’s lives and how' people process music. Further 
in h and writing will be necessary to mitigate those conclusions, 
h with all original textbooks and revisions thereof, constraints of time, 
,c. and resources necessarily limited this revision’s scope and breadth, 
authors have exercised their professional judgments, based on teaching 
’sex and < (inducting research and other scholarly inquiry, regarding con- 
Nalurally, some arbitrary decisions were necessary, and the book 
lets the authors' scholarly biases. 

ecenl years have seen the appearance of various texts addressing spe- 
/ed areas within music psychology, especially cognitive perspectives, 
i represents an increasing diversification within the field. The authors 
• elei led In continue a “one volume” coverage of a broad array of top- 
(ii k let I In the three “criterion c’s": The text should be comprehensive in its 
•i age ol diverse areas comprising music psychology, comprehensible to the 
.lei who is lilerale in Knglish (or the language into which the text is trans- 
it and pi i- nesses some background in music and psychology, and contem- 
ry in Us iiii Itision ol information gathered in recent years, 
igiiin, while die world is cvcrchanging, and music’s uses change with it, 
present r ol musk is unchanging. The authors offer their latest review of 
ills ol human musical behavior with profound recognition of music’s 
Iiii mg values. 

R.E.R. 

J.D.B. 
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PSYCHOLOGICAL FOUNDATIONS 
OF MUSICAL BEHAVIOR 






Chapter 1 

INTRODUCTION 


Purpose 

r I "'Ins book reviews human musical behavior comprehensively, from a psy 
1 i hological perspective. Music has been a vital component of human ml 
line since before recorded history. Human organization of sound Ibi time 
l o >iui I and aesthetic purposes raises many fascinating, although oci asionally 
unanswerable, questions. Description, prediction, and explanation of miisi 
. al composition, performance, and listening behaviors are continuous dial 
ledges. In recent years, claims regarding music’s purported therapeutic, com 
iiicrciul, and educational benefits have increased, thanks in part to hasty 
lutciprctutinns of incomplete data. This book focuses questions and general 
Intciest on describing, predicting, and explaining human musical behavior 
mid seeks to promote a healthy skepticism regarding premature conclusions 
it bout music’s influences. Psychologists, musicians, educators, therapists, 
business people, and anyone with a serious interest in music’s power may 
hint it beneficial. 

I Inderstanding human musical behavior is useful for the performing musi 
i tun, whether in the studio, on stage, in the classroom, or in a commercial 
selling Why do people prefer certain sounds over others? How relevant is 
piecise pitch discrimination? What psychoacoustical processes underlie 
music al perception? What cognitive processes turn a stream of perceived 
..mu events into music? Are some individuals naturally “musical” or “utmui 
.a ul” ' Why is a deviation from stereotyped performance practice a “stroke 
..I i u nlive genius” when done by a well-known conductor blit “failure to 
iiiidn stand the style” when done by an amateur? Does the master pcrfonnei 
i III I. i in some fundamental way from the struggling student, or is it just a 
mnllri ol mure practice? Knowledge of human musical behavior in diverse 
i • i . 1 1 1 i I r -it a I i< >ns and situations is essential for addressing these and other 
questions. 

I lie person who wishes to sell products or services or enhance entertain 
iiu ul needs In consider various uses ol music. Can business employ music in 
•.in if. '.Ini marketing strategies? Can impulsive shoppers be encouraged to 
I h i r* r i Inngri and spend more as a linn lion of musical background? Is the 
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1 1 1 1 1 s i < essential to an imlnldhig nnrralive? 

Music's therapeulu liiinlions mr well documented, but therapy is mil a 
me. In wlial settings is music useful as a healing agent? Are I here instances 
fvlieie music may be harmful? Are there physiological changes underlying 
lie behavioral changes noted willi musical experience? The growth of the 
uiisic therapy profession owes much to evolving understanding of human 
musical behavior, and researchers investigating musical phenomena owe 
much to music therapists’ documentation of their experiences. 

Contemporary educators, struggling to balance conflicting philosophies 
md societal demands, may find utility in developing understanding of and 
arniliarity with human musical behavior. Does music really motivate and/or 
ledate students? Why are children more receptive to “different” music in the 
>rimary grades than in later years? Does musical ability relate to intellectual 
n manual abilities? Again, although this book can not promise definitive 
imswers, the information provided may focus relevant inquiry. 

Scope 

I Music psychology's traditional domains include psychoacoustics, meas- 
l" "u ni and prediction of musical ability, functional music, cultural organi- 
|"lum ol musical patterns, music learning, and the affective response to 
|m a< Music cognition, broadly defined, has been a dominant domain for 
I" |MNl quaiin ol a century or so. Music’s catalytic uses in business, educa- 
f null, and I he i a politic sellings, while clearly within the traditional domain of 
mu lioual music , arguably comprise emerging contemporary domains. The 
lu'ploi organization recognizes (he traditional and more contemporary 
li imams, with special emphases on psychoacoustics, musical preference, 
■anting, and the psychological foundations of rhythm, melody, and harmo- 
y. The c liapler on music as a phenomenon of people, society, and culture 
I'llect.N contemporary interest in music’s various roles as a catalyst for social 
chavicn and its diverse sociocultural functions. While music psychology 
in e gave less attention to performance and creative activity than to listen- 
ig and associated behaviors, performance, composition, and improvisation 
ow receive special attention. 

/I lush (//behavior is but one aspect of human behavior. Consequently, musi- 
al behavior must be subject to whatever genetic and environmental factors 
illuence all human behavior. Throughout, the book expresses a concern for 
lull people do with musical stimuli and what musical stimuli do to them, in 
afurul as well as laboratory settings. 

Behavior , as used herein, means the observable activities of living dynam- 
human beings. Such activities are of interest either in themselves or as 
sternal evidence of some internal stale, Cognition , the internal processes of 


assimilating, organizing, reinembei mg, and recalling information (01 “think 
lug”), may be a covert bcluivioi, but the only way to study covert behavior 
with i dative objectivity is to study its overt manifestations. Perception is a 
process of sensing the environment; obviously, it is essential lot much behav- 
ior Perception may be studied only through evidence ol its results. Musical 
behavior includes performance, listening, and creative activity involved in 
i (imposition and improvisation. The study of musical behavior necessarily 
tin hide.' related cognitive and perceptual processes. That which people do 
with music is musical behavior. So, too, is that which music does to people. 

As (fusion (1!)(>8, p. 7) indicates, musical behavior is studied through psy 
i liology, anthropology, and sociology. I he book primarily reflects a psycho 
logu al approach: Psychology is the study of human behavior. Nevertheless, 
the authors have looked beyond the general body of psychological literature 
Nik in logy, anthropology, philosophy, music history, acoustics, and business 
ai e get mane areas from which the authors have drawn material. 

Preview 

As with the three prior editions, the authors have considered the dynam 
|< (m the sense of moving and everchanging) aspects of music performance 

I listening as well as important influences of prior experiences on present 

behaviors. No human musical activity results solely from willi ul interaction 
imIIi music. Cultural influences, learning, and biological constraints are as 
t i in ul as motivation, reward, and any “inherent” properties ol the musical 
stimulus. Gaston’s ( 1 !) 57 , p. 25 ) statement, from over two score years ago, 
1 1 mains significant: 

In each musical experience is brought the sum ol an individual’s attitudes, 
beliefs, prejudices, conditionings in terms of time and place in which he lived. 

In eat li response, also, lie brings his own physiological needs, unique nemo 
Inf, a al and endocrinological systems with I heir distinctive attributes, lie 
I n lugs, in all of this, Ids total entity as a unique individual . 1 

( liaplei 2 examines diverse views of why people have music and consul 
i is mu . i< fum lions foi individuals, its social values, and its importance as 
i i 1 1 It 1 1 1 .i I phenomenon. While the locus is largely on Western music, ( erlain 
i llui. ilngieal research suggests that commonalities ol musical function exist 
ai in'.', dillereiil cultures. 

III.. In ., < III Cl I i |ii( it < ■ lit inilteiiiil wi till'll ill .1 lime when generic use of masculine terms In retei 
. ... 1 a. aie. pel tiled Individuals m Immimlh in lit. entirety was 1 aslomiliy. In < lien original willing, 
1I1. | m . 1, mi .millin' have avoided esc Inslve leleicm e in one gendci when they discuss unspecified 
Hula idu.il . 01 Immunity In general 
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Much of the world's mush exists primarily to furthn some nnnmuskul or 
xtrumusical purpose, such as selling something, sedating or stimulating peo- 
ple, enhancing a story through him or television, or facilitating and enrich- 
ug ceremonies and rituals. Chapter 3 discusses such “functional music.” It 
Iso provides a basic discussion of music as a therapeutic tool. 

Music would not exist if people were unable to perceive and process certain 
isychoacoustical phenomena, such as pitch, loudness, and timbre. Accord- 
Ugly, Chapter 4 discusses basic descriptions and relationships involving psy- 
hoiKOUslical phenomena and gives considerable attention to perception, 
lidgment, and measurement, as well as physical and psychophysical events. 

Musk is a time-based art form; some organization of the durations of 
omuls and silences is necessary in all music. Chapter 5 discusses rhythmic 
H'haviors and what is involved in producing and responding to rhythms. 
I'he authors believe that rhythmic response is learned; no person “has 
hylhrn" on an absolute inherent basis. 

Definitions and opinions regarding melody and harmony differ; whether 
lose properties exist in all music is debatable. Nevertheless, they are vital 
oiisu lei at ions ol much Western music, and musicians and nonmusicians use 
ie lei ms lieelv Research in cognitive psychology suggests that the mental 
H i , > 1 1 1 1 / . 1 1 1 o 1 1 ol musk depends, in part, on structural aspects involving 
ueloiR .mil harmony. Chapter (> considers horizontal and vertical pitch 
n gdiii/.iliou, tonality, st ales, and value judgments, as well as related peda- 
ogk id Issues. 

( luiplei 7 examines basic aspects of musical performance, improvisation, 
uni ( (imposition. Il considers characteristics of the expert performer, per- 
oimuiK i anxiety, c reative and recreative aspects of making new music, and 
elated philosophical and pedagogical issues. 

( 'hapter K is concerned with the “chills up the spine” effect and other indi- 
. itions ol .in affective response to music. Physiological changes may occur in 
experiencing music, but what is their nature? Are these affective? What is the 
nfliience of training and experience? What makes “beautiful” music “beau- 
iliil"? The chapter discusses several approaches to studying the affective 
espouse to music, with particular emphasis on developments in psycholog- 
i ill aesthetics. 

Musical preference is the subject of Chapter !). It examines existing pref- 
ii'iii es and tastes and discusses musical and social variables of which musi- 
al piefercnce is a function. 

( 'hapter It) closely relates the development and prediction of musical abil- 
t V. iiiusii learning as a form of human learning, and musical abnormalities. 
Vlusk as a form of human intelligence, diverse approaches to assessing musi- 
al ability, and a developmental sequence receive attention. On the basis of 
what research and theory suggest regarding human musical learning and 



development, the authors oiler some practical suggestions for musk educu 
lion. 

In the tradition of prim editions, Chapter II speculates regarding future 
n r. mil directions. The authors warn against a growing problem in undei 
.1, Hiding music 's roles in society: the overzealous hasty interpretation ol lim 
lied research. They also offer some speculation regarding the emerging 
Importance of the neurobiology of music processing. 

All ( hapters reflect the authors’ bias that music is a human phenomenon. 
Individuals bring their prior experiences to the performance and listening 
illiiations, where such experiences interact with all the dynamic aspects ol 
himiun intercourse. Much remains to be learned regarding musical behavior. 
It complexities may at times overwhelm the student, teacher, and re 
• .m her, but seemingly far-fetched and distantly related ideas may begin to 
.ippeai with surprising frequency. In the last analysis, musical behavioi is but 

him dimension of human behavior, albeit a very important one I 

I H oplc il is no more, and no less. As Gaston (ll)tih, p. 21) said, “Musk is not 
iiiVNln.il noi supernatural-it is only mysterious.” 
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Chapter 2 


MUSIC, A PHENOMENON OF 
PEOPLE, SOCIETY, AND CULTURE 


Orlmlars have examined musical behavior from many perspectives, 

0 including historical, psychological, philosophical, sociological, and cul- 
M" a! anthropological perspectives, as well as the more specialized perspec- 
tives ol ethnomusicology, sociomusicology, and sociology of music.' 

i i'll! I v, some musicologists have expressed a renewed interest in explor- 
"i|; mn ii s mots as a social and cultural phenomenon (Wallin, 1991; Wallin, 
Mi il .-i, (k Ihown, 2000). Such interest has stimulated the development of 
Innmuutology, an emerging field of study. 

" l, W rxarninos music’s origins and its sociocultural applications. 

-"I'li. 1.1, it" hide evolutionary musicology , the exploration of music’s 
' " I * 1 1 ' «" 'Kins; neuromusicology, the study of neural and cognitive 

1 ‘ mus '‘ "I production and perception; and comparative 

tnmunl'w. the examination of music’s functions and uses in all human cul- 
"II. -brown, Merker, & Wallin, 2000, p. 5). This chapter discusses aspects 
" l ii' il in i umpuialivc und evolutionary musicology. 

Ilaigieave.s and North (1999) maintain that the social context in which 
musical l.ehavio, occurs should be an integral part of music psychologists’ 
Rpproin lies to studying musical behavior. In the belief that emphases on cog- 
nitive dimensions of musical perception and production during the latter 

,l "' century led to neglect of musical behavior’s social 

‘ ll, " , " sl, " ,s ' Hargreaves and North (1997) argue (hat any aspect of musical 
behavior under Study must consider “the social and interpersonal context in 
ivlu. h musical meaning is constructed” (p. 1). Social functions influencing 
musical behavior purportedly involve levels of the individual, small and 

uge sot ial groups, and society and culture as a whole (Hargreaves & North, 

1 1 Ji W ^ | ), 7!)). 

I" short, society and culture evidently have considerable influence on the 




"K> mtm.* focu*** primarily on any aspect of mustemaking that influences or is influenced 
\ '. ' ""' l ‘l ,,,s '- '' A I* 1071 S"rtomusic "logy’s interests and com erns are ultimately mm, 

7 ,'! K V " llls " • l " 1 77 r - 7" "uislc but society" (Dasilva, Blnsi, & Dees, l-mi, p . 

Nt.vrillieless, each Hold ol Ntu.lv oilers Insighis into society’s effects usu al behavior 
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musical behaviors ol individuals within various social and cultural groups 
and subgroups. Scholars’ current interest in music’s role in society and cul 
Ititt makes examination of musical behavior from these perspectives an 
liiipnrliinl Ibcus Ibr any comprehensive examination ol the psychological 
liiuuditlions of musical behavior. 

Neltl (2<*00, p. 468) notes that “all societies have vocal music |and| virtu 
alb all have instruments of some sort.” Merriam (1964, p. 218) indicates that 
the sheet amount of music present in the world and its central role in many 
human m tlvilies make music a significant force in the shaping and control ol 

human behavior. While Merriam speaks from an anthropological pei 

pi i ll\ e, with recognition of non-Westem arts traditions, music’s prominence 
in i onicmporury society certainly supports his view. The ever-presence ol 
mum today, whether in the concert hall, supermarket, home, house of win 
lop cliool, commercial and electronic media, or elsewhere, provides evi 
di in c l lint music is as important today as it has been throughout 
humankind's history. 

I m the most part, musical behavior is interhuman, interpersonal, or social 
Muellri , 190.1). According to Dasilva, Blasi, and Dees (1984, pp. 3-5), music 
in n In nik nil m several senses: (a) performing, creating, hearing, and inter- 
preting music involves using shared social constructs-grammars and sym 
bid b- iiiiisk involves composers, interpreters, and listeners; and (c) music 
Ik communal because it occurs in “communities,” limited circles in which 
pai in ulni interpersonal and intergroup relationships exist. Dasilva et al. also 
me, Hi that one can not understand musical behavior, or “conduct" as they 
I'M I. i, without examination of the social processes involved. 

Why Music? 

lie. miinc people create music, they presumably create it for some pui pose, 
l i , mush serves some /unction within the society in which it is c routed 
I'- i haps more accurately, the musical experience rather than the music per se 
i Inn. < m it i til . As Portnoy (1963, p. 113) suggests, music’s value lies not in the 
iiiii mi al structure, but in its effect on peopled Thus, from this perspective, 
mu ii that is of no use to people or has no effect on people might be value 

|l»M, 

I In piemise ol the present discussion is that music is created by and lot 
I" "ph V. ( hislon (1968, p. 15) states, “music is the essence of humanness,” 
not only I mm uiisc people create it, but because they create their relationships 
(<• It I i. i .toil maintains that the human brain, which distinguishes people 

Ail ill nl ,m iiliMilnlist iii liirmalml ni hoot ill uesl hill lot or people who believe Out “good" 

"ii i r'iiiiI li.'i iiiini' ill ils si nil lure mlglil ilisugiei wllli I’lirinoy’s miggeNlinn, Aeslhelu s.IiooIn 

hi uni b.e.i" Iih culling milNii "giinil "i vuliiiible me mldiesNeil in t'huplei', H and !f 
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from other animals by making possible speech and ubstrin i thinking, also 
enables “significant nonverbal communication in the form of music." 
Sloboda (1985, p. 2(>8) and Dowling and Harwood (198b, pp. 2,'ib-2.'i7) also 
recognize that biological development has been essential to music becoming 
such a vital part of society and culture, and several essays in the recent 
Wallin, Merker, and Brown (2000) volume concerning evolutionary musi- 
cology provide additional support for this view (c.g., Brown, 2000; Falk, 
2000; Freeman, 2000; Merker, 2000). 

Notwithstanding some tenuous arguments that bird songs, gibbon songs, 
and whale songs reflect musical characteristics (Geissmann, 2000; Payne, 
2(XX); Whaling, 2000), most scholars agree that musical behavior is unique to 
people, but there may be less consensus regarding why music exists. While 
most philosophical inquiry regarding the question examines music as an art 
lortii with aesthetic value, anthropologists and ethnomusicologists suggest 
dial music exists because of its enculturational functions (Johnson, 1085, p. 

• I. Neill, 1085, p. 09). Music also is recognized as serving additional func- 
tions 

Nim i.iI w iileis (c.g., Adorno, 1070; Dowling & Harwood, 1080; Frith, 

• '*8 Gaston lOiiH, Gregory, 1007; Hargreaves & North, 1097, 1999; 

• I • I " 1 I't'Mi Mi mi. mi, 1904; Nettl, 1985; Sloboda, 1985) present views 

• r. aiding line. a functions, and this section considers views from three per- 

• • nlliii.il a ill Ii topological, sociological, and psychological. As will 

» ex uli hi, tin Iiiik lion identified within each perspective are neither dis- 

I ele IIOI f s Ii, Ill'll I Ve 

Cultural Anthropological b unctions 

In Ins i I.i'.sk work I hr Anthropology of Music, Mcrriam (1904) identifies 10 
•road musical lime lions. I'm Mcrriam, functions denote the reasons, in terms 
•I broad purposes, for engaging in musical activity. Although he recognizes 
hat differences exist between nonliterate and literate societies in the ways 
mil situations in which people use music, he maintains that music essential- 
y serves the same basic functions regardless of the particular society' or cul- 
ure, oi its level of sophistication. Merriam’s oft-cited functions include (a) 
’motional expression, (b) aesthetic enjoyment, (c) entertainment, (d) com- 
tiiimi alum, (e) symbolic representation, (f) physical response, (gj enforcing 

lily to social norms, (h) validation of social institutions and religious 

ilu.ils, (i) contributions to the continuity and stability of culture, and (j) con- 
ributions to the integration of society. 

Music as emotional expression recognizes Uiat music is a vehicle for express- 
ig ideas and emotions that people might not reveal in ordinary discourse, 
lusic c an convey either individual or group emotions. The social protest 
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..ling', III (he* lOOOs allowed young people a socially tolerable outlet lor 
■ ■.piessiug anti Vietnam wai sentiments. Songs have been a pait ol many 
Mthci movements in which people sought to express political and social dis- 
pleasuKt, e.g„ the American c ivil rights movement, the anti-apartheid sting 
g|. in South Africa, the 19<i8 anti Soviet demonstrations in Prague, and the 
I'lM'i Chinese student demonstrations in Beijing’s I ianenmen Square. 
|,,|| U w|ng the September 1 1, 2001 “Attack on America,” patriotic songs took 
mi a renewed meaning in expressing national unity, as they did lor an earli 

, i generation of Americans after Japan’s surprise December 7, 1941 attack on 

p, ,„| Harbor.' On a more personal level, young people often express feel 
t„g, of love through song. People also use music to express grief, joy, revet 
I, Inght. and virtually any conceivable emotional feeling. 

Music as aesthetic enjoyment, which is examined more fully in l haptei 8, 

ntiully involves contemplating music in terms of its beauty, meaning, 

,01.1 m. power to evoke a feelingful experience. While philosophers have 
pondered the exact nature of music’s aesthetic function throughout the- his 
n.n ol Western civilization, and people continually will debate the aesthetic 
lom lion’s “real” meaning, an aesthetic experience essentially involves seri- 
Miklv . onlemplating and responding feelingfully to some object or event in 
1 1 oiis ul its beauty, meaning, and/or power to evoke a feelingful exponent c. 
\\ lirtliei the leelingfulness of the aesthetic experience results from the organ 

I, ol the sounds themselves, the sounds’ “expressive qualities,” some 

dung external that the sounds might symbolize, or even from the listener’s 
pi cv ions assoc iations with the music also will be subject to continual debate. 
|t, giirdlrss of the exact nature of and bases for the aesthetic function, mak 
l,,g music and responding to its beauty, meaning, or power appear important 
to most people. 

Music func tions as entertainment in virtually all societies. Distinguishing 

bi'lween the entertainment and aesthetic enjoyment functions, Musstili 

pl/l p |.|0) suggests that entertainment “engages the attention ugreeablv 
and “amuses or diverts,” while art is concerned with aesthetic princ iples 
\\ lietliei a given musical experience may both entertain and give rise tones 
ihclic experience is questionable, but the function served may vary with inch 
Idu || h tellers Foi the past century, popular music ', in the broadest sense Of 
Hi. in m, apparently was intended to entertain, while art music was intend 
, ,| Io serve an aesthetic function. While the* line between the two broad styles 
„ becoming increasingly blurred, and, obviously, popular music may give 


'lv.i|,lr may Unci new expressive uses tor songs that urns,- ul earlier times. Irving Berlin ' 

III. „ Aloe originally up, Haring just prior World War II. took on renewed intportance a. 

Iuiui gatherings (such ns football games! in the I SA following the events of Vplembei II 2WI 

“We Shall < me." the i.notr.c.ul anthem ol the l!*60s civil rights movement, was heard at the 

piHgiie demonstrations and. years lute), at .allies following the September 1 1 events. 


use in aesthetic feelings mid may entertain, the hath Mitsof pop- 

uliii and ail music appaienlly remain the sume today. ( Vrlamly, music to 
entertain is a major industry in itself, and when commercial values (e.g., 
planned obsolescence so that new music and recordings may be sold, the 

< arelul “packaging” of performers, marketing tee shirts and lunch boxes with 
I m ilmmeis likenesses) override artistic values, one may question such 
music’s potential to serve an aesthetic function. However, one can not deny 
dial highly commercialized and financially successful undertakings such as 
Andrew Lloyd Webber’s musicals Jesus Christ Superstar , Evita, Cats, and The 
Phantom oj the Opera resulted in aesthetic experiences for millions of people. 

< )r were they just being entertained? 

I lurgreaves and North (1999, p. 74) also recognize that the aesthetic enjoy- 
ment and entertainment functions are interlinked and suggest that an indi- 
vidual's response to a given piece of music depends on the interaction among 
the charac teristics of the person, the music, and the situation in which it is 
• in oimlned further, they note that most research regarding such response 

‘•'•‘I '*" charac teristics of the person and the music while tending to 

•K"""' d" importune e of situation characteristics. They argue that redressing 
dn " 1 n« h imbalance is an important task for investigators. 

Mi mum suggests that music’s function as communication perhaps is the 

'' •' '""d ol his 10 major functions. Adamant that music is no “uni- 

'■ l ul luiigiiugi Vietnam contends that music is shaped by the culture of 
"Id. h ii e .. | tail Cross (2001) notes that efforts to develop a cross-cultural 
I" ' |" ' in i mi music reveal that music involves a “multiplicity of reference 
am I meui ling, (| ». 09), I 1 , ven within a culture, that which music communicates 
" " ill' " h "precise Its communicative meaning particularly depends on the 
i sieni to whic h individuals within the culture have shared experiences 
i .'guiding the musical idioms and what they convey. Even then, it is unlike- 
ly that individuals with shared experiences will derive the same meaning 
Imm a given musical experience. As suggested previously, any mood or 
emotion conveyed by music also depends on several variables external to 
music itself: A listener’s personality and other attributes that contribute to his 
a her uniqueness as an individual, the mood he or she holds just prior to the 
iiiisical experience, any word meanings conveyed by the music (if any exist), 
mil the listener’s attitudes toward music in general and the particular music 
lean I all ailed any mood or emotion resulting from the musical experience. 

In n ii mally every culture, music may function as a symbolic representation of 
idiei things, ideas, and behaviors. In serving this function, whatever music 
yinboliz.es or represents must be of a nonmusical nature. These things, 
fleas, and behaviors may include cultural values, other group or individual 
allies, abstract ideals, or occasions that hold particular affective meaning. A 
ational anthem may symbolize a nation’s values and traditions. Protest 


■ Mugs often symbolize social oi political movements, and sc hool songs and 
theme songs of other organizations have symbolic value for members ol 
(hone organizations. Theme songs for individual performers, for radio and 
television programs, and even for products promoted in advertising jingles 
iiLo have a certain symbolic value, although it is doubtful that the symbolic 
icpn", eolation in these instances collects the profundity ol cultural symbol 
i .in that Merriam suggests. 

Music gives rise to physical response, and all societies use music integrally 
c\ ith dance and other rhythmic activities. Music elicits, excites, and channels 
M.iwd behavior, although the culture shapes the nature and extent ol the 
behavior. Chailley (1964, p. 62) suggests that an important part of religions 
ill, ml in primitive societies was to draw the worshiper “out of himsell, to 
. lie him and . . . to pul him in a state of ecstasy.” Chailley also suggests 
ih.it leligious ritual that uses music solely for creating tranquility and c on 
ti mplative meditation is against human nature. 4 Perhaps the music ol con 
temporary Christian rock and gospel groups, which by its very nature lends 
In i hi it more physical response than traditional church music, is capitalizing 
on music’s basic movement function. 

At i mding to Merriam, enforcing conformity to social norms is one ol music’s 
mii|m functions, particularly in primitive cultures. Songs ol social control 
pluv an important part in many cultures by providing either direct warning 
I., t iling members of the society or by indirectly indicating what is consid- 
iiinl proper behavior. Protest songs often indicate the improprieties of soci 
i i\ in well as the proprieties. Many songs for young children, including both 
1 1 .i« lit i« mill folk songs and certain songs specifically devised for preschool and 
, ,„ ly elementary children, serve to reinforce the values and ideals that pat 
eiils. schools, and society wish to instill in young children. 

Closely related to the preceding function is music’s use to validate social 
institutions and religious rituals. Songs that emphasize the proper and improp 
. i in mm iety and songs that tell people what to do and how to do it sci\ e the. 

Songs of fraternal organizations, church youth groups, and many 

iilhei organizations that wish to establish and preserve their traditions and 
ide tils also serve this function. 

Perhaps all of the foregoing functions relate to Merriam’s ninth function, 
the contribution to the continuity and stability oj culture. As Merriam (1964, p. 
Tift) stales: 

II iiiiisu allows emotional expression, gives aesthetic pleasure, entertains, com 

municates, elicits physical response, enforces conformity to social norms, and 

M'tiu lIMoncr* of some Eastern religions as well ns of Christian contemplative prayer would ques 
llnii t Imllley's argument strongly. 
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validate)! .social institution. and religious rituals, it is clear ilia! It contribute, lo 

- ...ntuunty and stability of culture. . . . Music is in a 

" f ° " ! " a means wherein (be , he nJ 

•l -logy .,1 a culture ts exposed without many of the protective mechanisms 
which surround oilier cultural activities. 

M.Tliam goes on to suggest that music’s very existence provides a normal 

7' S " lld ai1 7 l > ; lh “ t “»« » society’s members that their world is contin- 
umg in He tight direction. Music conlinues lo serve this ftmetion today. Since 
the l.l.,lls American adolescent subculture has had various forms of music 

, 7 ". " le " tif >'’ m " sic ,hal feel is “their” music. Folk songs 

horn the Old country" may provide immigrants and their descendants will, 

ton" ,7 f In addition to lheir a "d entertainment 

tout lions, traditional Christmas and Hannukah songs provide a certain sta- 
bdiiy in mss generations. 

I V. Imps music’s most important function from Merriam’s perspective is its 
wtntotm to the integration of society. If nothing else, music draws people 
" mv,,cs ’ e n co urages, and in some instances almost requires indi 
, ' " ,,K ( J! arl,n | ,ate in P activit y- People who might otherwise never 

Wil1 work ‘ogether in making music. Farrell’s (1972) study of the 

f";;;";; ^ experience for adult amateur singers and Hylton’s 

1 '•<" s *ly of high school choral groups both revealed that social interac- 

w “ ", h, « h, y meaningful aspect of the choral experience. Mills’s (1988) 

M.uly o the meaning of the high school band experience yielded similar 
" ••"lis In short, music making brings people from differing sociocultural 
ligh ms, occupational, and musical backgrounds together for a common 
mi.isk ..I and social experience. As Hargreaves and North (1999, p. 75) note 
!" iIk u reinterpretation of Merriam’s functions, “all 10 of the functions 
have a social dimension at their heart.” 

In summary Merriam’s 10 musical functions reflect an anthropological 
perspective and suggest that since its beginnings, music has helped and 

™l T 1 ’ by {a l mte 8™ tia S individuals into society, (b) teaching the soci- 
• > n "is ilulions and rituals, and (c) generally contributing to cultural stabil- 

‘ ,,n ! , : , " y - While lhe nature and forms of music van’ from culture to 
! and the directness with which various cultures have used their music 

bonnily also vanes, Merriam’s functions continue to have merit in con- 
temporary cultures. 

Sociological f unctions 

I f ° r d, “ W " primaril >' f,om «■"» s"i"ce S | Frith 
7). Kaplan (UK)), and Hargreaves and North (1999). Frith describes the 
social functions of popular music, while Hargreaves and North examine 


music's social (unctions In I In • context of their impact on ail individual's 
everyday life. Kaplan, both a so< iologist and a musician, writes in terms of 
llir social functions of the arts, but the functions lie identifies seem purlieu 
lailv descriptive of music’s functions. 

Frith (1987, pp. MO- 114) identifies four functions of popular music: (a) to 
i rente a type of seif-definition, a particular place in society; (b) to provide a 
Way of managing the relationship between one’s private and public emo 
llonui lives; (c) to shape popular memory, organize one’s sense of time, and 
intensify a given experience; and (d) to provide a sense of musical ownership. 

Kaplan’s (1990) functions include art (read musi(\ as (a) a form of knowl 

• ilge. (b) collective possession; (c) personal experience; (d) therapy; (e) a 
moral and symbolic force; (f) an incidental commodity; (g) a symbolic indi 

i aim of change; and (h) a link among the past, present, and scenarios of the 
Itilurc. 

Ail as a form of knowledge is an aesthetic knowledge based on the “essence 
ol originality in putting together things, objects, ideals, sounds, forms, und 
1 1 , a e and time relationships in ways that have not been done before, but on 
1 1 1 < principle of beauty” (Kaplan, p. 20). Such knowledge also involves sub 
Jet livity, the essence of which is undefinable. This subjectivity, Kaplan main 
l.ilns, gives art its strength and reason for being. 

I lie arts may be the collective possession of a state, fraternal organization, 
political group, or other social group and may be useful in some ritual or to 
i oittmemorate some special events. When arts are used in this way, they 
si-ive both to “identify the persons who watch or listen with the intended 
gioiip interests and values” (Kaplan, p. 30) and to fulfill some particului 
sin lal. political, or propaganda end. 

I illh notes that young people, in particular, consider popular music as a 
possession and that they also feel they possess “the song itself, the particulai 
pi i lot mancr, and its performer” (1987, p. 143). Frith as well as Hargreaves 
mill North (1999) also agree that music plays an important role in ndolrs 
■ nils' identification and delimitation of their social groups. Adolescents use 
i lieu music” as a means for including others into their social groups and 
1 1 1 lui/ing still others; i.e., if you like our music, you are one of us; if you do 
not, you are not. 

I hi* arts as personal experience may provide a means by which an individ 
uni can remove himself or herself from a group, thereby weakening person 
ill n il. nice mi the group (Kaplan, p. 30). Music and arts from other eras may 
allow a certain escape from the present and an opportunity to experience the 
pa a vii arioiisly. Kaplan maintains that art as personal experience also may 
pins iilc lhe “opportunity lor relaxation, memory, fragmentary or sustained 

• ii|o\ menl, contemplation, oi an\ othri subjective mood or need” (p. 31). 
1 1 a i greaves and North (1999) i oiisulet iiiusk ’s role as a tool for managing an 


1 1 1 < 1 1 v h 1 1 ui I mood III hr our o| sir’s three main soclul him linns lor the 

individual. 

I In- ai ls, and particularly music, as therapy have evolved over the past half 
century into recognized respectable professions. Kaplan notes that in the 
v ery process ol singing or playing an instrument, “something happens.” That 
winch happens often is difficult to explain, but Kaplan suggests that a hand- 
icapped individual’s mere participation in group music-making experience 
involves a type of communication, something which often is not possible for 
such individuals through normal verbal discourse. Kaplan suggests that in a 
period of growing anxieties in society, the medical profession may show an 
increasing interest in such symbolic communication as the arts offer. 

I he arts’ values as moral and symbolic forces may articulate concepts that are 
“external to the arts but important to society: God, freedom, love, bravery, 
vo, "h' J°y. or sadness” (Kaplan, p. 32). Noting that the arts may teach “prop- 
el responses or attitudes towards values and institutions of the society” (p. 

Kaplan acknowledges that one can not distinguish clearly the arts as 

' morul forces from collective possession, and cites music’s long his- 

'"i ' as .. propaganda tool. However, he goes on to note a more general sense 
•" " *i»‘ h ait is a symbolic force in all societies: as play. He maintains that say- 
|"I. " ■ play music or are “playing" an instrument is more than a figure of 
P" ' *' I’ortii ipation in music and the other arts purportedly “transcends the 
"""" dun need of life and imparts meaning to the action” (p. 33). 

V. ,i .mi inlogisi, Kaplan is interested particularly in the arts as incidental 

‘omnia, hty I If applications of the arts in radio and television for which 

I"" 1 " ,s •' P rirnMr y motive, lie views musicians and other artists who work in 
"if f media simply as employees engaged for a specific task. Kaplan’s com- 
P'ehensive model for the arts in society sees the roles of creators and dis- 
11 ul ail as intertwined and involved directly with the arts as a com- 

modity. W Idle this particularly is the case for music in the various popular 
and entertainment idioms, it also is evident for some art music. In short, 
music is both a process and product through which manv individuals in 
today’s society are able to realize commercial gain. 

Kaplan also views the arts as indicators and forerunners of social change and 
"Mies that this function “is so obvious that it risks being ignored” (p. 34). 
Musk both shapes and is shaped by society, and students of music history 
me cognizant ol music as a reflection of the life and social conditions of the 
vanous historical eras. Contemporary youth music provides a notable exam- 
ple ol a group’s social values being both reflected in and promulgated by the 
groups music. 

Perhaps the most important function of the arts for Kaplan is their role as 
a /ml between the past, present, and scenarios of the future. Contrasting the cre- 
ativity ol artists with the creative efforts of the scientist. Kaplan notes that 


HiiUii pioducc works that might In- tested or evaluated subjectively ralliei 
id, in empirically by theii colleagues and the public, lie suggests, however, 
lliiit It Is the "subjective nature ol the ails, and its accumulative nature as a 
pin i ,,| every culture, that gives it the unique stability to which the scientist 
lint, (tu n lot his own sense of stability in his objective, experimental world” 
ip i/), ||r maintains that future generations will continue to hear great 
..Mil mu h as Beethoven’s Ninth Symphony, which thereby serve as a link 
|i miii tin past, through the present, and into the luture. Such an important 
hint lion, Kaplan argues, makes music “a basic form ol knowledge and a 
fMil|oi t ultural value” (p. 37). 

I bn gi eaves and North (1999) summarize music’s social functions in 
Hv. rydiiy life for the individual, noting that they are manifested in three bush 
IVHW facilitating “the management of self-identity , interpersonal relations, and 
Ml. mi/ Ip 79). The self-identity and interpersonal relations functions should bo 
c. n lent I rom the foregoing discussion. Chapter X will address music s role in 
managing mood. 

t'sychological Functions 

In Gaston’s (19<iX, pp. 7-29) classic essay on “man and music,” he identi- 
li. eight fundamental considerations of people in relation to music. Since 
i . i .ion’s considerations focus primarily on musics contributions to individ- 
ual ss ell being rather than to culture or society, one usually considers them 
us psychological functions. The eight considerations include (a) the need for aes 
1 1 m i a expression and experience, (b) the influence of the cultural matrix on 
lh> mode of expression, (c) the integral relationship between music and reli 
gam, (d) music as communication, (e) music as structured reality, (f) music \s 
i. lutionship to the tender emotions, (g) music as a source ol gratification, and 
(h) music’s potency in a group. 

t fusion viewed the need for aesthetic expression and experience as essential to 
ill.' development of humanness, and considers sensitivity to and the making 
mI beauty to be one of humankind’s most distinguishing characteristics. 
1 1. 1 .ton goes so far as to suggest that individuals who are insensitive* lo beau 
IV whether in music or elsewhere-are not achieving their full human poten 
Hal, and even may be handicapped. 

While not a function per se, the view that the cultural matrix in which an 
individual lives determines the mode of expression is fundamental to Gaston’s him 
lions of music for an individual. While music serves similar lunctions in item 
Is all cultures, individuals usually respond only to functional music ol their 
own culture, i.e., they learn the music of their own culture and generally 
react to it in terms of the way theii particular society reacts to it. 

l lie integral relationship o/ music and religion is evident in virtually every cul 
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lure. Gaston believes the primary reason for this is that religious services and 
musical performances have some common purposes, the greatest of which is 
their valence for drawing and bonding individuals into a group. Music and 
religion go together to defend an individual against fear and loneliness. 
Music also seems to be particularly appropriate for helping an individual 
communicate with the supernatural, a concern of many religious rites. 

For Gaston, the importance of music as communication is in its utility as non- 
verbal communication, which provides music with its potency and value. 
Gaston maintains that people would not need music if they could communi- 
cate verbally that which is easily communicated musically. Even the best ver- 
bal descriptions of feelings expressed by music fail to communicate the feel- 
ings adequately. Perhaps it is because music’s meaning is wordless that philo- 
sophical explanations of music’s meanings, verbose though they may be, are 
somehow Inadequate. 

I hat music is structured reality should be evident to any student of music 
tin iapv I'lte fact that music is a time-based auditor)' phenomenon does not 
malo it mv less sensorily tangible than objects which people touch, see, 
l.i Ur. oi smell * >.eilon maintains that music therefore is a particularly valu- 
>i I ill tin lapeulli medium through which individuals who have withdrawn 
limn hi His mas lei slahlish contact with a structured reality. That music 
pms nli ,i 1 1 in tun loi encouraging withdrawn individuals to interact with 
nilii i . is tin pieiuiM underlying Gaston’s fundamental principles of music 
ihiMupy 

t .ii'iimi's i * • 1 1 1 it i< n i that music is derived from the tender emotions is reflect- 
i d . leal Is in iiiiisI populai music, as well as in most religious music, folk 

ait mi)' ami p. idiotic music. Most such music reflects a concern for 

1 1 1 1 1 * ‘i individuals ami the predominant theme is love in one of its various 
mantle , talioiis love nl one another, of country, of God, etc. Such music also 
mas piovide an individual svitli a feeling of belonging, thus providing asense 
ol i loseness to others and alleviating loneliness. 

In our culture, as well as m others, music is nearly always an expression of good will, 
a reaching out to others, and is so interpreted. Music, then, is a powerful expres- 
sion of the interdependence of mankind, and from the lullaby to the funeral 
dirge, an expression of the tender emotions. (Gaston, 1968, p. 25) 

The recognition of music as a source of gratification is particularly apparent 
in i hildren and adolescents, although adults certainly may attain a sense of 
grutilk alion from musical experience. Gratification in this sense is a by-prod- 
uct of achievement per se rather than competition, and music provides 
opportunities for achievement in noncompetitive situations. The self-esteem 
that results from musical accomplishment contributes greatly to an individ- 
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lural evolution of that capacity's output. Molino cautions that cultural evolu- 
tion involves more than just the typo of biological evolution associated with 
Darwinism. 

Irchub’s (2000) examination of human predispositions for processing 
music supports the notion of a biological basis for several aspects of music 
processing. As evidence, she notes substantial infant-adult similarities in 
music perception. Her excellent review other and others’ research indicates 
I lial both in lants and adults tend to focus on relational, cues (e.g., pitch and 
temporal patterning) rather than absolute pitches and durations when pro- 
cessing auditory patterns. On the basis of her findings, Trehub proposes 
llnee processing universal: “the priority of contour over interval processing; 
the priority ol temporal patterning over specific timing cues; and the rele- 
vanc e of gestalt Jsicj principles of grouping” (p. 431). Trehub suggests that the 
sinking similarities between inlant listeners with minimal exposure to music 
•md adult listeners with extensive exposure to music make a compelling case 
l'» inherent perceptual biases in relation to music” (p. 436). She goes on to 
mgm that these information processing constraints may have implications 
1,11 1111 development of musical systems across cultures and that “one conse- 
' I 1 " "' e "I music al cultures building on perceptual processing predispositions 
i . that exposure and training often lead to progressive improvement in the 
•kills thul are favored by nature” (p. 436). In short, Trehub suggests that 
iiii.mc processing tendencies and restraints may have influenced the struc- 
t"i‘d nature of the musics contained within the world's various cultures. 

In raising the question “Does man need music?" Sloboda (1985, pp. 
.'i.o 268) notes that individuals can go without music for very long periods 
ol lime without showing any noticeable ill effects. He suggests that cultures 
ralhci than individuals need music and that the “need” might be more direct 
in nonliterate cultures than in today’s complex contemporary societies. In his 
words (p. 267), 


primitive cultures have few artifacts, and the organization of the society must 

1 xpressed to a greater extent through transient actions and the way people 

inii i .ut with each other. Music, perhaps, provides a unique framework with 
win. h humans can express, by the temporal organization of sound and gesture, 
die structure of their knowledge and social relations. Songs and rhythmically 
organized poems and sayings form the major repository of human knowledge 
m non literate cultures. 


Sloboda suggests that human mental processes, which he views as a product 
ol evolution, have led to a natural propensity to behave in adaptive ways, 
including a propensity to use language and music. He maintains that evolu- 
tion supplied a motivation for music, making it “natural" and enjoyable for 
people to indulge in it. 
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Advocating a similat position, I fowling and I larwood (1986, pp. 236 2.17) 
suggest that we should tonsidei evolution in terms of the gene pool of groups 
rather than in terms of individual adaptations. They agree that music is valu- 
able to human groups and note that as humans evolved over hundreds ol 
thousands of years in small groups, singing and playing music served as a 
“cohesion-facilitating group activity-an expression of social solidarity” (p. 
236). They recognize music as a powerful symbol of cultural identity, espe 
i tally since musical style tends, like language, to reflect a highly stable set ol 
culturally transmitted shared behaviors. They maintain that music’s value to 
human societies reflects music’s biological adaptive value. Furthermore, they 
maintain that even with changes in social structures and other developments 
that have come with industrialized societies, including some division ol labor 
between “musicians” and “consumers,” music’s sociocultural values and the 
underlying distribution of musical abilities are essentially the same as in 
more primitive societies. 

Finally, Brown (2000, pp. 296-297), as an outgrowth of his “musilan- 
guitge” model of music’s origins, discussed later in this chapter, observes that 
"music making has all the hallmarks of a group adaptation and functions as 
,i device for promoting group identity, coordination, action, cognition, and 
emotional expression. . . . Music making is done for the group, and the con- 
texts of musical performance, the contexts of musical works, and the per- 
l.irmance ensembles of musical genres overwhelmingly reflect a role in 
group function.” 

The answer to “Why music?” continues to be in terms of the many impor- 
tant functions that music serves in society and culture. Perhaps increased 
understanding of the role of biological evolution, including information-pro- 
. r ising tendencies and constraints, in the development of human adaptive 
behaviors will provide al least a partial answer as to “how” music became so 
important to human society and culture. 

What Makes Some Sounds Music? 

Studies of the development of musical behavior suggest that differential 
teiponse to musical sound and other sound becomes evident during infancy 
(Dowling, 1981; Moog, 1976; Trehub, 1993, 2000). Virtually every child and 
,n lull “knows” what music is— at least the music of his or her surrounding cul 
mi. I he enculturation process assures that early in life, children develop a 
i oner pi of music, albeit vague, ill defined, and largely unverbalized. That 
Individuals’ concepts reflect cultural bias is readily apparent, although most 
Individuals will recognize another culture’s music as music, even though it 
may sound “strange.” 

Whatever the culture, music Involves an organization of sounds and 


silences, encompassing various pitches, loudness levels, and timbres, all of 
which occur within a rhythmic framework. Music is a time based art form. 
Its organization across time determines the pace at which a listener hears a 
sequence of sounds and silences. 

( )f course, all sounds are temporal, and all sounds have a certain loudness 
level and sound quality or timbre. One can argue that all sounds, even obvi- 
ous noises, have a certain relative pitch level, even when the pitch is rather 
indefinite and/or continually changing. While one cannot match pitch vocal- 
ly with the sound of a food blender or a truck rumbling by on a highway, the 
truck usually sounds lower in pitch than the blender. Despite the traditional 
definition of music as organized sound and silence, one may hear discernible 
organization in sounds generally considered nonmusical, e.g., speech, certain 
machinery sounds, and many natural sounds, especially if they have a repet- 
itive quality. Some contemporary music - musique concrete-incorporates 
sounds of nature and other environmental sounds into a recognized musical 
style. 

So, why are people more likely to organize some sounds into and hear 
them as music than others? Blacking (1973, p. 10) argues that music could not 
e\i\t it people had not developed a capacity for structural listening, i.e., the 
ability to pen eive sonic order. He goes on to argue that understanding music 
involve', both sound (the object) and person (the subject); for Blacking, the 
I e\ in understanding music is in subject-order relationships, the activating 
prim iple ol organization (p. 2(i). 

\ioin ’000, p. 27) notes that all human music involves some sort of for- 
mal pinci s and lias an individual time frame. Most human music is meas- 
tii eil, i.e., it is subject to an “isochronous temporal pulse” or underlying beat 
that allows coordinated group activities. Indeed, without the underlying 
pulse, which Atom considers a “quasi-universal,” dance and other group 
music ac tivities would be virtually impossible. Merker (2000, pp. 315-320) 
maintains that an underlying regularly spaced beat or pulse is a primary 
organizing device for most musics. He notes that most tempo changes either 
arc- very gradual or conform to whole integer ratios of a given tempo. He also 
rec ognizes that the even pace is subject to manipulation for expressive pur- 
pose's, but the expressiveness is in relation to the underlying beat 5 

Certuinly, vast differences exist in human musical cultures, but the basic 
human ability to organize sounds and silences into music may be based in 
human biology. Carterette and Kendall (1999) discuss cross-cultural organiza- 
tional principles, rooted in human perception and cognition, that enable peo- 
ple to make musical patterns from auditory stimuli. In their need to organize 
and make sense of continuous inputs of sound, people must group and reduce 


I s | MfN'dvcJ iluiing is diw limed in Chapter 


,|„. Bounds to fit Into I, perceptual and «■*"*« ™“S; 

. ,| example of such reduction is the octave, where tones of a s.m.la. quality 
ZT share a certain co.mnon.lity and thereby fWhtate frequency 

; c a ; trsrssrsi 

"tan iHZ principles enable pa. 

observe ^1^“ 

and space; these establish periodicity. Just what variables people contras 
2 1; make .hen. periodic disdnguish particular 
Carterette and Kendall suggest that musical universal particula. 
mres or patterns constructed from sonic information arise from hm'ngu. 
structures in which the underlying cognitive systems lor music and king tug 
,'Kisl Regarding possible universal, which are not factual data sue . • 
lug standard or the particular frequencies comprising a scale, ey no | 

7H0): 

Some possible aniversal, are (a) a deep sOucm red musical idem (b) elementary 

calion of rhythmic pauems by a„ asymmetrical subdivision o, tune pulses. 

Considering further possible acoUural musical oon.n.o„al„,es. Wduoan 
I ,00 on 303-305) suggests that music, in all its varied uilluial loims. 

I, omani cd aro.md .he principle of return (or repetition w.l I. van 
, o Sing music as an ongoing, dynamic process involve, g hum, , 

r^qmuLn. RicLau recognizes three — .n 

ructumilion of and participalion in music: music s structural I'p'tttm, 

I, ml, level of fimnubiJU and .he high sense of afertvKJ «» r.-pct.t.w-t ess 
am er ues Formulaicness refers to ihe -storehouse of preexislmg ton,, ila. 
rill, themes, motifs, and rhythms dial people bring to mus.c n.ak.ng a „ 
va,y and play around with)- (p. 304). For Richman 

..mods music involves more than jus. the sounds ^ 

experiences with those sounds, the development ol a storehouse o 
memories of those sounds, and musical expectations regarding what might 

come next in the musical experience. „ .• 

No one answer to the “what makes some sounds music question . 
acceptable to everyone, but some sounds obviously are easier to ‘>tgani . 
inlo ml .sic than other sounds. One basic difference between •»ostnaU.r..v 
i a cm ring sounds and most sounds deliberately created for music « that t 
„u„, rally occurring sounds are “constantly changing from instant to mst. 


m (lie frequencies present mid in dm amplitudes of the frequencies” 
(Beament, 197/, p, 7), Heumenl notes that music primarily involves sounds 
with sustained constant frequencies (heard as fixed pitches) without which 
melodic and harmonic music could not occur. He maintains that fixed pitch- 
es “are virtually an artefact (sicj of man." 

I lie use of fixed pitches in music is virtually universal, and psychophysio- 
logical explanations of music processing support the need for such use. 
Koederer (1995, p. 179) maintains that fixed pitches are essential for per- 
« eiving music. A tone must last a minimum amount of time in order for the 
luain lo process it as a tone. Sounds of continually changing frequencies do 
not allow sufficient processing time. In everyday terms, it is easier to identi- 
ty pitches of sounds that have a certain minimal duration than pitches of 
sounds that pass by rapidly. Roederer also suggests that most cultures 
employ recurring patterns of a relatively small number of fixed pitches per 
o« lave because the brain can more easily identify, process, and store a 
m. lo.ls comprising a set ol related discrete pitch values sequenced across 
"in. than a rapidly changing pitch-time pattern that sweeps continuously 
m.-i the entire frequency range. 

W Ini. most musics indeed appear to use fixed pitches, one should note 
"i*" ,l "' , ; , "K r (,r musical sounds has additional attributes for which “reasons 
I"| I" ing" are inadequate. The universal that Carterette and Kendall (1999) 
propose, cited above, are based in biology; Sloboda (1985, pp. 253-259) rec- 
ognizes similar musical universal. He notes dial virtually all music is organ- 
ized around fixed reference pitches, such as a drone or tonal center. He also 
notes that the octave is a “privileged” interval, frequently used in nearly all 
music, and that scales in virtually all cultures are unequal divisions of the 
octave. A fourth universal involves the use of pulse or meter to provide time 
n /crane points. Sloboda argues that both pitch and time reference points are 
essential Tor people to coordinate their behaviors in such a way as to make 
music a structured social phenomenon. 

lo c (institute music, sounds must be structured in such a way that people 
( .m make sense of them. Music is a human perceptual phenomenon, and the 
attributes of fixed pitches, a tonal center, octave equivalence, scales with 
unequally sized intervals, and time reference points, common to most 
iiiu .it s, git all) facilitate perception. They provide the necessary repetition 
("i structural redundancy). Beyond the structure, however, music makers 
and listeners bring a lifetime of experience with music of their culture (for- 
mu laicness or cultural redundancy) that allow them to develop expectations 
about what comes next in the music they are making or to which they are lis- 
tening. 1 Finally, and perhaps most important of all criteria for human music. 


"( hapten <> und K discuss further the roles of structural and cultural redundancy. 


f. intent ionalily (Aroni, 2000, p .'7) IVople create music for a pm pose While 
we may never reach consensus tegarding answers lo “Why music?" m “Why 
is litis music while that is not?", any answer must encompass more than any 
objective ordering of sounds. Answers must recognize that music is a human 
i (instruct, with certain psychophysical, perceptual, cognitive, and behavioral 
potentials for interacting with sound constructs, finally, the answers must 
km ognizc that musical sounds vary from culture to culture, yet share slruc- 
tuial constraints and many similar functions. 

I he eventual answer to “What makes some sounds music?" must be in 
Inins of those sounds’ Junction within a given cultural context. Musical 
miniils are (a) created or combined by a human being, (b) recognized as 
music by some group of people, and (c) serve some function which music has 
. ome to serve for a given social group or culture. Ultimately, musical sound'. 
,im those sounds that people are willing to accept as music. 

Origins of Music 

( ibviottsly, the study of music’s origins is fraught with many difficulties, 
not the least of which is music’s temporal nature, which provides anlhropol 
..gists and archaeologists with few artifacts for determining the nature of 
. I( i fv people’s musics, and still fewer clues to music’s origins. Such a void has 
given lise to considerable myth, legend, speculation, conjecture, and theory, 
p. ople have passed down myths and legends through many cultures, per 
Imp from prehistoric times, but certainly from the cultures of antiquity and 
1 1 m n \ primitive cultures studied by anthropologists and musicologists. 

In the late nineteenth and early twentieth centuries, scholars riemonstrat 
. .1 .in interest itt searching for music’s origins. Revesz (1954, p. 2 IK) suggests 
linn perhaps Darwin’s (1874) theory of evolution provided the impetus lot 
..... h interest at that time. Although many have questioned the sophistic ntion 
mid a. ( in ary of the nineteenth and early twentieth century scholars’ spec u 
loll . him regarding music’s origins (e.g.. Blacking, 1978; Chailley, 1964; Nadol, 
PMI), Nettl, 1956; Revesz, 1954; Wallaschek, 1893/1970), speculative theo 
in ol that era held a certain fascination and even plausibility for many. 

Many early speculative theories of music's origins were rooted in music’s 
, .. ,i . mini I oi lai dilating communication, at least in a broad sense ol the term, 
.... | verttl ol the communication-related theories postulated a close re I a 
in nr, lup between the development of language and music. ( fiber early spec 
hI.iIim theories inc lude the mating call or Darwinian theory, a theory oj imita 
torn, .1 theory of rhythm, a work song theory, a calling signal theory, and several the 

i elated to emotional speech (e.g., s/tecch theory (Wallaschek), theory of 

t\/nr\\ton (Revesz), theory oj impassioned speech (Nettl)). Readers interested in 
i. v i.-ws and critiques of these early theories should consult Nettl (1956), 


Kcvcsz ( 1 f >. r »>| ), Sloboda (I9H5), m Wullaschck (1893/1970). 

Brown, Merker, and Wallin (2000, ,>. a) note that evolutionary approach- 
es to music’s origins lei! Into obscurity and even disrepute alter the 1040s, 
pei haps due to two factors: rejection of racist notions present in much 
European scholarship before World War II and the rise of the cultural- 
anthropological approach to musicology in the United States during the post- 
war period. Whatever the cause, interest in music’s origins waned through 
most of the remaining twentieth century. A resurgence of interest came with 
Wallin s (1001) coining of the term biomusicology, which included the three 
branches of evolutionary musicology, neuromusicology, and comparative musicology. 

I he excellent volume The Origins of Music (Wallin, Merker, & Brown, 2000) 
certainly has brought focus to evolutionary musicology as a field of study and 
undoubtedly will stimulate much thought, research, and speculation regard- 
ing music as an evolutionary process. Much of this section draws heavily on 
mimic theories offered in that volume. Prior to examining those theories, 

however, we will examine some of the mythology about how music came to 
be. 

< l.ailley (1964, pp. 1-1 1) and Wallaschek (1893/1970, pp. 259-262) sum 
I.iai./ed some of the myths and legends, most of which suggest that some 
Miperniitural being gave music to people. One Hindu myth holds that 
lb. 'lima, the supreme spirit of the universe in Hindu theology, invented 
mii-.u .is the goddess of speech, Saraswafi. A Chinese legend dating from the 
ilnnl c culm \ B ( E. says that the Chinese musical scale came from six tones 
M"ig l.s l ung Hoang, a magical bird. However, Durant (1963, p. 273), offer- 
ing u different, nonavian account of the origin of Chinese music, ascribes 
music s origin to the legendary emperor, Fu Hsi. Japanese tradition holds 
that music came from the gods themselves, perhaps devised to lure the sun 
goddess from a cave to which she had retreated. 

I he Sumerians had the goddess Nina as the patroness of music, while the 
Assyrians called their goddess of love, Ishtar, “the harmonious and sweet- 
miicd llute” (Chailley, p. (i). Greek mythology recognized several gods and 
goddesses associated with music: Euterpe, a muse of song; Athena, creator of 
'!"• lime; the god Pan, who created the pipes of reeds; and Hermes, who cre- 
,l,c “hepherd P'P e for himself and the lyre for Apollo, the god of music 
tl "tinny, 1963, p. 241). Perhaps the most far-reaching Greek myth about 
mirsu was that of the “harmony of the spheres,” which originated with the 
Pythagoreans and subsequently became the basis of Plato’s philosophy of 
music. 7 r r 7 

l .sMi'iiiiiil'y, harmony ol the spheres refers to characteristic music of heavenly bodies, a part of the 
divinely ordained “celestial” music, with which people miglu Interact through mathematics. For 
Inhumation regarding this view, see Walker (l!W0). 




The Hebrews were among lb. lew people of antiquity who « <>nnlcleicd 
music’s origin to be historical lallici than supernatural. The Bible credits 
music’s invention to |ubal, a seventh generation descendant of Cam, the 
elder son of Adam and Eve. “I le was the ancestor of all those who play the 
lyre and pipe” (Genesis 4:21 (Meeks (1989)).* 

Contemporary theories, many of which still involve a high degree ol spec- 
ulation, have several advantages over the early theories. Nearly an addition 
a I century of multidisciplinary study and research, including tremendous 
advances in knowledge of human neurobiological development and research 
m . ultural anthropology, sociology, psychology, ethnomusicology, and relal 
ml interdisciplinary considerations, provide contemporary theorists nun l< 
stronger bases and perspectives for postulating about music’s origins. I he 
balance of this section presents overviews of several contemporary theories: 
(a) Brown’s musilanguage theory; (b) Miller’s updated account of tin- sexual 
Median theory; (c) Merker’s synchronous chorusing theory; (d) Dissanayako « 
mother-infant interaction theory, which in many respects is similar to Gaston s 
( I'MiNi beginnings of family theory; and (e) a theory implied in previous sections 
ol this chapter, the music as an adaptive social force theory. Readers interested in 
exploring theories related to music as imitation of bird and other animal 
"songs” should consult Section II of Wallin, Merker, and Brown (2000). I he 
pi . sent authors question the plausibility of such theories and consequently 

chose not to review them. ... . , 

Brown’s (2000) musilanguage theory or model is a sophisticated extension ol 

. uilier theories which held that language development and music develop 
ment were outgrowths of an early evolutionary communication stage- that 
wus neither clearly language nor music (e.g., Nadel, 1930; Neill, l , '. r ><»; 
Hevesz, 1954). The musilanguage model focuses on the structural features <>l 
lire two systems, and therefore is considered a structural rather than a Imu 
liunal model. Brown’s carefully conceived and highly detailed model sug 
(rests that language and music evolved from a “common ancestral stage that 
pie. . •(!<■(! their evolution into distinct systems with differentiated leatiues (p. 
y/tf). This common ancestral stage was the musilanguage stage, vvhi< i \m 
two si i list ages and reflected three essential features: substage one- lexica tom 
.m3 Ni.bslage two -combinatorial formation of small phrases and expressive pirns 
principles. The first substage involved use of discrete pitch levels to con 

I ul semantic meaning; the second substage involved the “generation 

,,| phrases by the combinatorial arrangement of unitary lexical tonal el. • 
in,.,, is" (p, 279). Such phrases could have two levels of meaning: local, winch 
amply involves the sum of the meanings of the lexical-tonal units, and glob- 
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live stage, he contends, takes place simultaneously with the divergence 
pitiless and leads to such things as verbal songs, iconic representation, and 
musical narration. 

Previously called the mating call theory, the sexual selection theory holds that 
music's origin is rooted in human sexual instincts and that the earliest form 
o! music was a form or extension of a mating call (Darwin, 1874, p. (>52). 
Although many (Netd, 1956, pp. 134-135; Revesz, 1954, pp. 224-227; 
Mnboda, 1985, pp. 265-266) highly criticize the early theory, which may 
••In it visions of Tarzan and Jane, proponents cite the mating calls of some 
animals and bird songs that serve a sexual function— sounds or songs used m 
a Id ling a mate. Critics note that (a) birds “sing” outside of mating season; 
(b) music like mating calls are absent among apes; and (c) if the theory were 
lute, music of today’s primitive cultures should be preponderanlly love songs 
i elated to seeking a mate. 

Miller (2000, p. 355), however, argues that scholars have dismissed the 
hiuctional analogs between human and animal mating calls, or “acoustic 

• ourlship" as he terms them, “too readily, too contemptuously, and with too 
little appreciation of sexual selection theory.” Miller suggests that an adapta- 
tion^ approach is a useful extension of the sexual selection theory of music’s 

• a ignis. He considers human music, just as language, to be a “legitimate, 
i omplex, biological adaptation” of our species and argues that, as such, it 

i .hi evolve only through natural selection or sexual selection” (p. 334). He 
Identifies nine adaptationist criteria and notes that music fulfills many classic 
i rlleria for being a complex biological adaptation in the human species. I le 
observes that most animal signaling systems are considered adaptations thal 
manipulate the signal receiver’s behavior to the signaler’s benefit and con 
(ends that music also may be analyzed as a biological signal that manipulates 
leceivers to the benefit of signalers. He maintains that music is a complex 
adaptation that, while having no clear survival benefits, evolved because of 
Its reproductive benefits and therefore, in a manner analogous to some ani 
mul courtship signals, is “most likely an outcome of mate choice" (p. 337) I le 
lints concludes that Darwin’s courtship hypothesis, especially when consul 
i ied in light of contemporary evolutionary psychology, biological signaling 
theory, and sexual selection theory, remains a plausible hypothesis regard 
nig music’s origins (p. 330). 

I fespile his advocacy of the sexual selection theory, Miller recognizes lli.il 
muc h music making is done in and for groups, which presents somewhat of 
*i <|iiandary for courtship theory that seemingly benefits individuals rather 
i hau groups. He observes, however, that group benefits may reinforce indi 
vicinal benefits or that the “experience of producing music in a large group 
may feel good simply for mood-calibration purposes” (p. 353). 

Murker (2000) also recognizes that music’s evolutionary origins involved 
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group activity, lull he suggests that synchronous chorusing may have played the 
important role. He notes that most musics employ an underlying pulse that 
is "a cardinal device lot coordinating the behavior of several individuals in a 
joint, coherent, synchronized performance” (p. 316) and suggests that our 
earliest hominid ancestors’ abilities to enlrain themselves to move or respond 
to such a pulse allowed them to engage in synchronous vocal singing for 
mate attraction. Such synchronous calling, he contends, “would maximize 
the summed amplitude of the multivoice display to extend its geographic 
reach beyond territorial boundaries” (p. 318). He considers this to be true 
cooperative synchronous calling that a group of males might find useful in 
attracting groups of migrating females who were from beyond their territori- 
al boundaries. He argues that this ancestral adaptation for entrainment of a 
repetitive beat supplies “an ancient biological foundation for the musical 
pulse no human culture has failed to feature among its musical means of 
expulsion” and, ultimately, “an irreducible biological root of human music” 

(p. 319). 

Merkei goes on to suggest that such synchronous chorusing involved 
mu al li’uruing which would require increased auditory reception and vocal 
I it • H liu Him development, and thus facilitate expansion of cortical dcvelop- 
ineiil I li’ raises the possibility that language for referential purposes might 
lii’ . In <ii .i lairly recent development and that we may have been singing 
uni 1 1 .i i it mg hominids before we became talking humans (p. 323). 

« Min i writers also have offered sociobiologically-based views of music’s 
oiigiie, IHin king 1973) argues persuasively that “we shall learn more about 
1 1 ii i mi .mil liiiinun musicality if we look for rules of musical behavior which 
an I iii ill ign ally, as well as culturally, conditioned and species-specific” (p. 
100) < he.ton ( 0168, pp. 7-17) and Sloboda (1985, pp. 241-268) concur. Such 
.i view suggests a certain evolutionary basis for music’s origins, but in a much 
different sense than the mating call notion. 

Ciaston argues that the beginnings of human society go hand in hand with 
human biological development, and stresses that biological and cultural evo- 
lutions were part of the same process. He notes that with the development of 
the brain’s cortex, primitive people could suppress rage and hostility, a pre- 
requisite for society’s development. Cortical development freed the primitive 
female from blind instinctive behavior that would cause her to accept just 
any male at each period of estrus. The cortical became dominant over the 
endocrine factor. 

These two aspects of biological development, suppression of rage and 
selective mating, fostered the beginnings of family, with its resulting division of 
labor, modified male female aggression, and increased communication. “All 
this leads to a uniqueness in humans, among all animals, of the mother-child 
relationship, without which there would be no culture as we know it” 
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integrally related in musicul behavior today. And, she notes that both molh- 
ei infant interactions and innsit making in premodem societies are shared 
endeavors wherein conjoinment, coordination, and unification are integral 
aspects of the experience (pp. 394-398). 

I in.illv, Dissanayake suggests that the mother-infant interactions, with 
then patterns of multimodally presented temporal sequences of emotionally 
evm ative behaviors, provide the beginnings for human response to the tem- 
poral arts of dance, mime, chant, and song. As she states, 

1 1" biologically endowed sensitivities and competencies of mother-infant inter- 
n< lion were found by evolving human groups to be emotionally affecting and 
lunclionally effective when used and when further shaped and elaborated in 
c ulturally created ceremonial rituals where they serve a similar purpose-to 
aliiine OI synchronize, emotionally conjoin, and enculturate the participants 
(p. 401) v v 

Regardless of how convincing any of the above theories may be, music 
' ■•'•illy was a very important part of early human society and culture. The 
' nl s| "'*oda (198.5, pp. 265-268), Dowling and Harwood (1986, pp. 

- 18), und llrown (2000, pp. 296-297), discussed above, make a strong 

1 11 “ , ^‘ l1 W11 -s an invaluable tool in facilitating group adaptation, 

"" hiding promoting group identification, group cohesion, and social bond- 
ing Implh it, il not stated directly, in each theory is the notion that music is 
u powi i ful lorce in facilitating positive interpersonal interactions, whether 
Im-Iw.tii potential males, mother and infant, or within groups in a broader 
■■<>( ial oi cultural setting. As Hargreaves and North (1999, p. 75) note, virtu- 
ally all of Merriam’s functions are really social in nature. Kaplan also con- 
sider music \ most important functions to be social functions, and most of 
( .aston s functions for the individual have to do with facilitating an individ- 
ual s interpersonal skills-also social functions. All this suggests that any con- 
sideration <>l music’s origins must recognize at least in part its value as an 
adaptive social force, which in itself may have provided sufficient raison d'etre 
for music’s origins. 

Music, Universal, Society, and Culture 

Whatever music’s origins, music is human behavior that occurs within a 
< iiltural context. Through an enculturation process, each social order devel- 
ops its institutions and artifacts for perpetuation of itself, and music’s exis- 
tence is one of the few things common to all cultures (Nettl, 1975 p 71) 
More recently, Nettl (2000, p. 468) summarized what he considers four uni 
versul uses of music: It is used (a) in rituals of all known societies, (b) to pro- 
vide “some kind of fundamental change in an individual’s consciousness or 
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in the ambiance of a gathering," (c) to mark the importance of an event, and 
(d) virtually universally in association with dance, although dance does not 
accompany all music, and music does not accompany all dance. 

In much of European and American society, a curious paradox exists: 
Music is readily available, yet that very' availability may make many people 
take music for granted. Music is a type of commodity, for use at the pleasure 
of the consumer. Perhaps this results from a dichomitization of society into a 
relatively small group of music makers and a relatively large group of music 
listeners, many of w'hom listen passively rather than actively. Despite music’s 
importance to people, many people may not readily recognize its impor- 
tance. 

Music serves some common functions in most societies, even though 
musical styles and forms vary among cultures. Through its functionality, 
music is an integral cultural component, serving as both a cohesive and per- 
petuating force. Music also reflects cultural values and temperaments. 
Weber’s (1958, p. xxvi) analysis of music’s rational and social foundations 
even suggests that the difference between Western music and that of other 
particularly Eastern) cultures is rooted in Western people’s temperament 
and their drives to rationalize and understand environmental phenomena. 
Nettl (1975, p. 93) agrees that a society’s character and quality of life greatly 
influence its music, but he notes that other factors, e.g., technological level, 
types of raw materials available for instrument construction, amount of con- 
tact with other cultures, and attitudes toward cultural change or continuity, 
also influence the development of a culture’s music. 

Recognition of cross-cultural “universals,” noted in the above citations of 
Arom (2000), Carterette and Kendall (1999), Richman (2000), Roederer 
1995), and Sloboda (1995), does not negate the fact that sociocultural con- 
tent influences musical behavior. While music obviously must exist within 
physical and physiological parameters, and has some structural similarities 
and serves similar functions in different cultures, individual musical behav- 
iors vary greatly from culture to culture. Explaining intercultural variations 
e> difficult; Sloboda (1985, pp. 244-248) makes a strong case for the use of 
notation as an explanatory variable, especially regarding differences between 
oral and literate cultures. In an oral culture, learning is bound inextricably to 
fundamental human interactions; individuals gain knowledge through cus- 
tom and ritual. In literate societies, knowledge is not limited to memories of 
oral discourse and first-hand experience; symbol systems, such as notation, 
allow storage of knowledge. T hat storage allows recreation of prior knowl- 
edge with aid of symbols, but it also puts a certain psychological distance 
between an individual and the aiuimulated knowledge of the? culture that 
created the symbol system I’Ultherniore, individuals may be selective 
regarding aspects of know ledge and more objective in examining that knowi- 
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Ilian iiidividiials operating In an oral culture tradition, where learning 
and knowledge are more ol an integral part of one’s self. 

Slohoda notes that different es l retween directly recalled and symbolized 
knowledge may affect musical traditions and behaviors in the two types of 
< n I tu res. In oral cultures, music, like verbal knowledge, mutates over time: 
Relatively exact knowledge of particular pieces of music that people might 
gain through repeated examination of scores and listening to recordings (a 
way ol preserving sound, considered an extension of notation) is virtually 
impossible. Sloboda suggests several implications of oral/literate differences 
lor musical behavior: (a) memory processing strategies and structures of indi- 
viduals in the two cultures will differ, (b) the “architectural” complexity of an 
oral culture’s music necessarily will be limited, (c) the nature of a literate cul- 
ture's musical content may be examined separately from musical context, and 
(d) notation leads to selecting some aspects of sounds for preservation and dis- 
carding others. 

I iillme clearly affects musical behavior. Conversely, music may influence 
the i iillme. Lomax (1968, p. 133) summarized music’s cultural role by sug- 
gesting that music is a human vehicle for expressing what is most basic in 
mle. su, ial relationships. Lomax’s examination of music in different cultural 
settings revealed that a culture’s favorite music “reflects and reinforces the 
kinds ol behavior essential to its main subsistence efforts and to its central 
and controlling institution” (p. 133). 

Keseu r«h and writings conducted over several decades (Bindas, 1992; 
Bln, king, 1973; Cross, 2001; Frith, 1988; Hamm, Nettl, it Bymside, 1975; 
Hargreaves & North, 1997, 1999; Kaplan, 1990; Lomax, 1968; Merriam, 

I in I . Nettl, 1 9. >6, 197.5; Wallin, Merker, & Brown, 2000) continually support 
die hypothesis that music is an integral part of culture. Two once “classic” 
psychology of music texts (Farnsworth, 1969; Lundin, 1967) were premised 
on lit, view that music is a cultural and social phenomenon. Hargreaves and 
North’s ( 1997) recent volume. The Social Psychology of Music, reinforces music’s 
position as a sociocultural phenomenon. 

I he growth of music sociology, psychomusicology, ethnomusicology, 
•inlhiopology of music, and, especially, the recent emergence of evolution- 
ary musicology as a discrete field of study further attest to musical behavior 
as an integral component of human society and culture. Students of musical 
behavior, therefore, must be cognizant of the context in which such behav- 
ior occurs. 

Summary 

I. I his ( liapter s content relates closely to two fields of study, coniftaralive 

musicology, which examines music’s functions and uses in all human cul- 
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tures, and evolutionary musicology, which involves exploration of music’s 

evolutionary origins. . 

7 Music is a phenomenon of humankind, created by and lor people, and 

is present in all cultures. . , 

I Merriam’s 10 anthropological functions of music include (a) emotional 
expression, (b) aesthetic enjoyment, (c) entertainment, (d) communua 
lion, (e) symbolic representation, (f) physical response, (g) enforcing con- 
formity to social norms, (h) validation of social institutions and religious 
rituals, (i) contributions to the continuity and stability of culture, and (j) 

contributions to the integration of society. 

I Kaplan’s sociological functions include art |read musi^ as (a) a form ol 
knowledge; (b) collective possession; (c) personal experience; (d) theta 
,,v; (e) moral and symbolic force; (f) incidental commodity; (g) symbolic 
indicator of change; and (h) link among the past, present, and scenarios 

of the future. .... 

, Frith identifies four functions of popular music: (a) to create a type ol sell 
definition; (b) to provide a way of managing the relationship between 
one’s private and public emotional lives; (c) to shape popular memory, 
organize one’s sense of time, and intensify a given experience; and (d) to 
provide a sense of musical ownership. 

t, Hargreaves and North summarize music’s social functions in everyday 
hie for the individual, noting that they are manifested in three basic ways, 
la. dilating the management of self-identity, interpersonal relations, and 

7 (Ja ston’s eight considerations of music for the individual include (a) the 
need for aesthetic expression and experience, (b) the influence of the cul 
mi a) matrix on the mode of expression, (c) the integral relationship 
between music and religion, (d) music as communication, (e) music as 
structured reality, (f) music’s relationship to the tender emotions, (g) 
luusii as a source of gratification, and (h) the potency of music in a group. 

M Virtually all functions and uses of music include a social dimension. 

u I here is increasing recognition that music’s importance in society and 
, iillme depends in part on human biological evolution that made possi 
bl. adaptive behaviors such as language and music. 

Ill Musi, of all cultures involves organizing sounds with varying pit. lies, 
loudness levels, and timbral qualities within a rhythmic framework 
oiguni/.ed around an underlying pulse or beat that facilitates perception 
mid group participation. 

1 1 | he use of fixed pitches is virtually universal, and most musical scales 

contain a relatively small number of pitches (usually five to seven pel 
octave) of unequal sized interval#. 

I • Sounds are music when they ure created or combined by a human being. 
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Chapter 3 


FUNCTIONAL APPLICATIONS OF 
MUSIC IN CONTEMPORARY LIFE 

A s noted in Chapter 2, music has served and still serves many basic func- 
/l-linns m society. Music is an important human endeavor that is integral 
lo all cultures. Besides aesthetic and expressive functions, music serves many 
non musical functions. 

I'mI.-ccI most music is performed for the express purpose of achieving aims where- 
in the aesthetic is not the primary goal. The functional ramie is far older and more 
alninduiil Ilian music played or composed for aesthetic purposes. All primitive 
iiiiism is functional music . . . |and| a majority of the reasons given for school 
imr.u ascribe to its functional goals. (Gaston, 1951/52, p. 60) 

While Chapter 2 discussed music’s general functions, the present chapter 
• S. mimes music’s functional applications in contemporary life. Hargreaves 
ami Nm lli (199.9) maintain that examination of the functions of music in 
everyduy lile should be an integral part of music psychology. 

I lodges and 1 laack (1996, p. 497) note that music touches people in con- 
temporary life along three continua: (a) from birth to death, (b) from lowest 
lo highest levels of cognitive functioning, and (c) as individuals through large 
so< i.il groups. Furthermore, they point out that people experience music in 
a wide range of settings beyond the concert hall: in the home, at school, in 
the i ommunity, in the marketplace, in religious services, as part of many spe- 
cial occasions, in politics, in the military, in health care systems, in associa- 
tion with widely varying physical activities, in commercial media, dirough 
professional and social organizations, as an occupation, as part of public 
environments, as well as in many other social and commercial contexts (dd 
498 - 501 ). 

Brown, Merker, and Wallin (2000, p. 12) emphasize that contemporary 
uses ol music need not bear one-to-one correspondence to its functions and 
uses from earlier times and note that music’s multifunctional nature reflects 
die actions ol many selection pressures. Some of the discussed uses are tra- 
ditional; i.e., they are similar lo music’s uses throughout much of the history 
ol Western civilization: in religious rites and ceremonies, to promote social 
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> onformity and interaction, to at company dance, and generally to contribute 
toward cultural continuity ami stability. Other uses are directed more specif- 
it ally toward particular industrial, commercial, therapeutic, and educational 
ends. 

People long have recognized that different types of music serve different 
purposes and that many factors serve to influence each person’s musical 
behavior. Nevertheless, the purpose of much functional music is to stimulate 
oi suppress activity, and a brief discussion of some of music’s structural char 
ai (eristics that enable it to stimulate or suppress seems warranted. The read 
n should recognize that an individual’s previous experiences with particular 
structures also influence his or her responses to those structural char- 
acteristics. Within a given cultural context, people learn to react in certain 
u.ivs to certain types of music. While the exact nature ol the interaction 
between learning and the structural characteristics is not clear, observations 
nl reactions to the two basic types of music suggest that differential response 

ms are real, regardless of the degree of influence coming from learning 

in from the structural characteristics themselves. 

Stimulative and Sedative Music 

All music exists on a continuum between highly stimulating, invigorating 
nm . a and soothing, sedating music (Gaston, 1968b, p. 18). McMullen’s (1982) 

eticul model of the dimensions underlying music meaning suggests that 

nia/rv and structure in music are experienced as forms of activation or arousal .' 

I m McMullen (1996, pp. 391-393), activation may involve a “heightened 
slate ol arousal, either psychological, physiological, or behavioral." 

Music therapists and others using music to influence behavior essentially 
ilte concerned with arousing or suppressing activity, and the type ol music 
m lei led for influencing the desired behaviors generally reflects different 
Mini tural characteristics, particularly regarding energy. 

Stimulative Music 

Musii that stimulates or arouses listeners has a strong energizing compo- 
und "For most people it is rhythm that provides the energy of music, be il 
gi.Ml oi small” (Gaston, 1968b, p. 17). I, undin (1967, p. 172) and Farnsworth 

I'lli!), p. 8,'i) both suggest that tempo is of primary importance in inlluenc 
Ittp, mood and activity response to music. 

1 1 1 ii hi W potential of music is a central concept ol IWlyile 1 (1071 ^experimental aesthetics, and an 
im.li ilyliiK premise ts that music's stiinliii.il dtUfiu (eristic*, particularly complexity and tempo, 
liilloi'iice one's responses lo mimic (North N llarareavr*, 1907, p 275), Arousal poieniml as part ol 
It. ilvne’s experimental aesthetic* I* dlsctisseil in t Imptei 8 
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Rhythm characterized by detached percussive sounds tends to stimulate 
muscular activity. Murcli and dance music usually has definitive and repeti- 
tive rhythms that appeal to stimulate physical movement. The more percus- 
sive, staccato, and accented the music, the greater the apparent physical 
response to it. Whenever the underlying beat is clearly defined, even a casu- 
al listener is likely to respond with some overt physical response. 

While rhythm, and particularly tempo, appears to be the dominant ener- 
gizing factor, dynamic level also may stimulate. Louder music generally stim- 
ulates greater physical response Lhan softer music. Other musical attributes, 
such as pitch level, melody, harmony, texture, and timbre, also may help 
energize music, but the extent to which these variables contribute toward 
music’s driving, energizing force is less clearly understood than for rhythm 
and dynamics. 

Sedative Music 

Musi< that soothes, calms, or tranquilizes behavior appears to rely on 
nonprn ussive and legato sounds. Its melodic passages usually are sustained 
mid legato, and generally have minimal rhythmic activity. Sedative music’s 
most important rhythmic attribute is an underlying beat, which usually is 
monotonously regular but subdued. Lullabies are a prime example of func- 
tlnnnl sedative music. They contain sustained legato melodies, with a quiet 
lull steady underlying beat. Lullabies usually are quite soft, much slower than 
stimulative music, and quite limited in frequency range. 

Differential Responses to Stimulative and Sedative Music 

Individuals concerned with using music for functional purposes long have 
recognized the differential response to the two types of music, but they have 
not gone to great lengths to corroborate the effects through research. 2 
( 'ertainly, music used by the military throughout history to incite troops into 
battle reflects the characteristics of stimulative music, as does music of 
today’s school pep and marching bands. On the other hand, melodies used 
lo soothe infants reflect characteristics of sedative music. March music 
reflects different characteristics than romantic music. Responses to adjective 
t hecklists, taken as indicators of mood or character response to music, reveal 
quite different lists of adjectives for stimulative and sedative music. Applause 
,il concerts generally is much greater for stimulative than for sedative music. 

Much of the limited research particularly focused on comparing respons- 
es to the two types of music was conducted in the IJMOs and 1950s at The 


An cxrc|>lion In tins miglii be some of Ihi* research timdmlrd Ivy i onstilliuils fin the Muzak™ 
Convolution, (lisinsscd taler in I tie chapter. 
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ground music. 

Despite some inconsistent results I'rom physiological research, strong evi- 
dence from various perspectives supports the contention that people respond 
differently to stimulative and sedative music. The evidence includes exam- 
ples of music throughout history, musical examples in contemporary daily 
life, and a limited number and variety of research studies. Discussion of var- 
ious applications of this knowledge and the subtlety with which it is applied 
for particular uses comprises much of the balance of this chapter. Some appli- 
cations capitalize on music’s ability to stimulate; others capitalize on its abil- 
ity to soothe. These applications are discussed as they pertain to music in 
ceremonies; background music; commercial, industrial, and therapeutic uses 
of music; music to facilitate nonmusical learning; and music as a reward for 
changing behavior. 

Music in Ceremonies 

( 'crcmonial music reflects one of music’s earliest functional uses, a use that 
has continued throughout history and remains an important part of most cer- 
emonies today. Commemorative ceremonies not only remind one of past 
events or beliefs; they represent an experience or a myth to people who did 
not live the original experience (Connerton, 1989, p. 43). Music is viewed as 
.m inlegial part of ceremony and does much to enhance the formality of such 
o« ( .nii ms Virtually all types of ceremony, be they religious, military, state, 
athletic, oi commercial, incorporate music in some way. 

Mussulman (1974, p. 129) notes that music has functioned more consis- 
tently and positively in religious ritual than in any other area of life in 
\V< •stern civilization, even to the extent that religious music comprises one of 
Western music’s longest and richest traditions. Sullivan (1997) relates that 
over the centuries, people have attempted to hold music fundamental to the 
creation of the universe and humanity’s place within it. 

Music’s specific function in ceremonial worship tends to vary with its 
place in the ceremony. Within Christianity, particular music is designated for 
the formal sections of the Roman Catholic mass and the main Anglican serv- 
i< es, as well as formal Lutheran services. Much Jewish worship practice 
makes extensive use of liturgy. In both Christian and Jewish practice, liturgi- 
cal traditions continually evolve, sometimes slowly, sometimes suddenly by 
authoritative fiat (Walton, 1992; Winter, 1992). 

Christian churches of a more evangelical tradition, such as the Methodist, 
Baptist, and Presbyterian denominations, also include music as part of the 
services, but since they generally place less emphasis on observance of cor- 
porate sacraments, the music generally functions more as a congregational 
celebration and corporate observance than as a prewribetl ritualistic obser- 
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Perris' juxtaposition ol concepts Imm four major world religions Judaism, 
Christianity, Islam, and I linduism revealed dial, even though some obvious 
differences exist in (lie way (lie lout religions use music, six underlying fac- 
tors require consideration when using music in religious service: (a) the 
words must be comprehensible to the congregation; (b) traditional melody 
and performance practice should be observed; (c) the use of any musical 
instruments must be morally and socially acceptable; (d) music must be used 
lor proper purposes and at proper places in the worship ceremony; (e) music 
in a worship ceremony should not be misused, i.e., detract from the cere- 
mony’s purpose; and (f) composers’ artistic goals should not override theo- 
logical concerns. Perris notes that this final consideration is a particular con- 
cern of Western religious music. 

Related to artistic-theological conflicts is the way important musical works 
with origins in religious functions have become part of the concert reper- 
toire, especially in Western classical music. The Bloch Sacred Service is based 
in Jewish liturgy. The masses of Verdi, Mozart, and Beethoven, oratorios such 
•e. Il.mdel’s Messiah and Haydn’s Creation, and the wealth of Bach cantatas 
mil « In n. lies come from Christian settings. More questionably, people may 
I "" I ueslhelii pleasure in listening to rhythmic chanting intended for native 
\ merit an religious ceremonies or in the sound of the ’alim calling the 
l-.l.mui faithful to prayer. Bohlman (1997) notes that music which originated 
• ioiii lot .1 1 practice may acquire an international audience, become enter- 
inmnient, and then belong to musical consumers more so than to the reli- 
gious piat tl tinners from whom the music evolved. 

While music in religious ceremony may serve more than “ceremonial” 
him lions per se, other functions do not negate its importance in heightening 
the meaning and impact of the ceremony, and music most likely will contin- 
ue lo serve a major role in religious ceremonies throughout the world. 
Perhaps composers’ artistic concerns, which may undermine music’s persua- 
sive value, ultimately may enhance its ceremonial value. 

Music also has been a traditional part of military and state ceremonies, 
where, as in religious ceremonies, it has served various functions. Military 
music \ traditional functions have been to inspire and heighten interest in the 
military cause and to stimulate troops to battle. Signalling functions were of 
uiajoi importance prior to the development of the telegraph, field telephone, 
and radio; many military traditions involving “signals” such as “call to the 
colors," “reveille," and “taps” continue. That music for the military tradi- 
tionally has been band music characterized by percussion and fanfare is 
more than coincidental. Such music usually has a highly stimulative effect. 
I'-ven today, most nations’ military and state ceremonies im hide music of the 
military band rather than string instruments. 

In recounting the history of the use of music in the British army, Winstock 
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(1970) notes that songs about win are not necessarily the songs ‘ 

the soldiers themselves. While many alleged instances ol band or odiu 
oii',.mi/.a,ions inspinng the exist, IDUSk also 

o, military life. His or Her Majesty’s armed troops histonca ly needed less 
a musical inspiration and more of a musical solace. In Winstock s words, 

the soldier needs “stirring” songs less than anyone else. Such songs ^provide the 
, ivilian will! a vicarious outlet for physical involvement m war , but th s . 
conversely, has committed himself to face the ultimate danger and ' 
substitutes. For him music can be part of war-but it can also be a rtl.el I 
the Marker realities of the conflict. The soldier has no intense need to amu 
,|,e enemy by word of mouth-for he has more lethal weapons. Where hi. 
songs are' “war songs" in the literal sense-bellicose and breathing m < 
ow. their appeal less to the ardour they express than to the circumstances « 

llieir composition, (p. '277) 

Arnold (1993) traces the depiction of war in music, particularly ait music, 
und notes differences in the character of the music. War-relatedcornpm, 
nous largely depicting battles, were common prior to the twentieth centu.y, 

,’hest rarely are performed today. Twentieth-century composers seldom 

m , used war. The ancient Greeks used music to portray war, as well as to 
maintain military order, arouse the troops, and signal attacks; the Roman 
mav have copied the Greeks. During medieval times, while art tended to 

triumphant aspects of war, composers did not try to portray bat h 

„ .ilistically, as later composers did. In the Renaissance, 

employed drummers, compositions portraying war stressed ihythm lath i 
l hull harmony. During the Baroque era, music, as well as literature and punt 
mg. tended tl stress the “glories” of war. The late eighteenth and early nine 
icenth centuries saw the introduction of national and mi itu.s M.np ■ i" < • 
unis.. Beethoven’s Wellington’s Victory is a prominent example, hat. 

■I., e'enth century, music was less likely to depict contemporary wins. 

I .estingly, with the development of more rapid communication andph 

ingiaphy, truer pictures of battlefield carnage emerged thereby making 
audiences more cynical toward glorious depictions of battle. 

Music in military and state ceremony is used no only as a >«nal to d.aw 

to u particular part of the ceremony, such as playing Hail to the 

, | 1U .|” to signal the arrival of the President of the United Stales but, a. 
apparent in times following the September II. 2001 World hade Guilt i 
I n, agon tragedy, it also is used to create a unifying feeling of patriotism. A 
times, it is used to commemorate specific important occasions In 

music serves to heighten a immediate importance as w. II 

."contribute toward its memoiiihlenesN 
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Allali (l!)H. r >, |>. 19) views music as a tool of state power bet anse it can be 
used rituaJistically to make people forget general dissatisfactions, believe in a 
harmonious world, and become oblivious to competing sounds. Me says (p. 
I!*l, Make people Forget, make them Believe. Silence them.” While Attali’s 
views may be somewhat radical, music certainly has been an important 
aspect ol totalitarian societies. 

Many occasions other than religious and military include ceremonial 
nuisit . Sporting events are a prime example. The opening and closing cere- 
monies of the Summer and Winter Olympic Games always involve special 
music, and the medal ceremonies include playing the national anthems of 
the gold medal recipients’ countries. High school, college, and professional 
spoils events open with ceremonial music, often including the national 
anthem and team or school songs. Music of marching and pep bands, while 
uni always ceremonial perse, often serves an important function for sporting 
events, 

Nearly any queen (or king) crowning ceremony, whether a high school 
homecoming event or a Miss World (or America, or Universe, or Strawberry 
festival beauty pageant incorporates music. The coronation of a “real” 
quei ii in king as head ol state features music. Folk festivals, while perhaps 
n "i ‘ ‘‘lemony in the ritualistic sense, usually rely on music as an integrative 
Inn e .is well as heightening the memorableness of the occasion. 

hum tins cursory review, it is apparent that music is an important part of 
iiinsi ceremonies. While research has not examined ceremonial music’s 

, ' 11 “scientific” perspective, the fact that music has been and con 

liiiues to be a part of most ceremonies attests to its functional value in 
enham ing the importance and memorableness of many occasions. 

Commercial Music 

Commercial uses of music refer to using music in some way to make 
money Irom music directly or to enhance business through the use of music. 
North and Hargreaves (1997, p. 2(>8) suggest that commercial uses of music 
( (institute one ol the principal sources of our exposure to music in the 
Western world. 1 he next few sections examine commercial uses of music 
1 1 in 1 1 several perspectives: background music, music in advertising, music as 
entertainment, and music for narration, especially as a way of enhancing a 
‘ lory told in another medium. 

Background Music 

Musit has been a background for various activities for centuries. The 
development of electronic recording and reproduction systems enabled 
background music to become highly prevalent in society, whether as a part 
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of a planned audio environment <»i as the result of happenstance. ^ 

The term often connotes some type ol “mood music, eas\ is < mug, <> 
“beautiful music,” although almost any type of music may serve as a back- 
ground for something else. Mussulman (1974, p. 93) notes that background 
music is “intended to be heard but not actively or purposely hstened to. 
Strictly speaking, music that captures a person’s attention is failing to unc- 
tion as truly “background” music. Models and theories incorporating deli i 
,.,ate attention as essential to an aesthetic experience with music or to deter- 
mining musical preference (see Chapters 8 and 9) theoretically do not apply 
to background music. 

An unresolved question regarding background music concents loudness 
level. The intent of background music is to be unobtrusive yet sufficiently 
loud to have some desired effect on the “listener.” That all listeners will not 
desire the same loudness level is a given, but when it becomes sufficiently 
loud that it becomes obtnisive, it may no longer be considered background 
music. Studying the effects of loudness level on 144 college students relax 
ion responses, Staum and Brotons (2000) found an overwhelming prele • 
cnee for soft music. The authors suspect that most people prefer soft back 
ground music, although what is considered “soft” will vary greatly among 

n The term “new age” occasionally is applied to some background music. 

1 Jguallv new age music is instrumental, often featuring solo piano or guitar, 
quasi-chamber ensembles, synthesizers, or a mix of electronic and acoustic 
Instruments. Describing the style, Pareles (1987, p. 3C) indicates that ahnos 
Invariably the tempos are slow, the harmonies simple, the timbres in h, am 
the recording quality full-bodied and noiseless” because “it eliminates the 
most complex, time-consuming, mentally draining part of the musical “x|>‘‘ 

, ience* paving attention.” Time may resolve the question of whether m w age 
music is really a style or an alternative label for background music; certain 
|y, it lends itself well to background functions. 1 

Another generic label for background music is “Muzak . While Mu/,. ik 

Under its various corporate owners, is indeed the best known provtder o 
background music in the workplace, the Minnesota Mining and 
Manufacturing Company and Audio Environments Inc. have |>im .< . < ’•'g 
mlicant services; other regional and local vendors exist. Yet, the Muzak lain 
often is attached to any form of relatively unobtrusive music, just as a laual 
tissue often is called a “Kleenex™,” regardless of its actual manufacturei. 

Muzak’S DkvkIjOPMENT. The history of the Muzak Corporation am i s 
social functions is important to the present discussion, and the authors have 

'New «rc muitictow some similarities with “minimalist” music, which ha. been deAned «* “VW 
•„| i t„flv and nobody’s ready" (G. N. Heller, personal communication. March 18. «. K 
nowhere" aspects ol such music facilitate the luu kgrotind ,m,su funcU,,n ‘ 
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programmed to capture the ntlenllon of potential customers (Hunter, 1983). 

Music IN THE WoKKI'I.AC’1 In examining Muzak’s operations, Husch 
1 . includes that five generalizations, based on early research, provide a ration 
ale for its selection and use in the workplace; (a) Music generally is a sue 
< essful way to combat boredom, (b) music in die workplace will increase pro- 
ductivity, (c) music will help improve employees’ morale, (d) popular rhyth 
mu music likely will be more effective than other types of music, and (e) 
proper scheduling is important for maximizing music’s effectiveness. 

Using music in the workplace to raise morale, coordinate efforts, or slim 
ulate workers has a long history. During past years, diverse laborers, such as 
field hands, railroad track layers, sailors, and others, sang and chanted. The 
possibility exists for work songs wherever people work in groups and can 
hear each other. Yet, Muzak is a very different phenomenon, as Husch can* 
lully describes. 

A major difference between Muzak and earlier use of work songs is lhat 
the- workers do not create Muzak while they work. Muzak imposes pre 
selected music, usually as a result of a management decision. Rhythms and 
words do not arise from the particular task at hand, as diey generally did in 
earlier work songs. Muzak’s rhythms and implied words (Muzak usually has 
no audible words) have no necessary connection with the work at hand; 
workers’ job-related physical actions are not a consideration in the music 
selection process. 

Muzak thus has become another standard of operation in the manufactur- 
ing or service concern, similar to operations involved in word processing, 
in counting, or cleaning. Il does not address any set ol specific procedures or 
working conditions, and it is unrelated to any particular job site. Muzak lias 
.1 regularity and predictability along with its mood variations. Rather than a 
locus on the immediate task, Muzak may encourage fantasy and reminis 
. nice; many of the absent lyrics from Muzak song segments address love 
and friendship. 1 Husch goes so far as to suggest Lhat Muzak is a form of arnli 
lory social control, which results in a control of symbolic action through 
alteration of time and space without human interaction. While Muzak is ere 
uled separately from the people who must work in its presence, it afreets an 
individual’s state of mind as he or she works. 

Whether Muzak or another source provides the background music, and 
whether it truly is a form of social control or merely a pleasant diversion, a 
logical question arises: Does it work? Muzak certainly has its success stories 
regarding increased productivity and enhancement of the workplace. 

U.Ivimi ilic earlier definition of background nnitH and the possibility ihal alien lion lo die music 
lino negillc ils purpoNe, one iniglil nigne dial il Ilia music ahel.s lanlusies and memories, il may no 
loiu'ci Indy lie background music Indeed, die cutis suggcsl “lelciendulism” in iieslhellrs anil ail 
music (see Chapter H). 
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According to Ken (l!M. r »), sevcnil World War II era studies indicate that 
music tended to increase the amount of produced material meeting quality 
control standards. Music espei tally seemed to enhance productivity in high- 
ly repetitive work. A 1971 in house Muzak brochure, with no author of 
record, claimed increased productivity and improved employee attitude in 
companies manufacturing electrical appliances and watches, an electrical 
utility, and a medical claim processing office. Wokoun (1979) found that 
Muzak apparently reduced fatigue among automobile workers, particularly 
during the afternoon. 

Music may not always be the important variable in studies showing effects 
of background music in work settings. Many variables influence production 
and morale, both of which need clear indication of how they will be recog- 
nized in particular experimental settings (“operational” definitions). In rela- 
tively short-term studies, the Hawthorne effect, where increased personal 
attention results in a positive change in attitude or production, may be a fac- 
tor The type of work also is a consideration: Music actually may distract peo- 
plc engaged in relatively intellectual and nonrepetitive work. Realistically, 
some workers may not welcome background music, especially if other people 
> In i die music and determine the conditions under which it is heard. 

Ihu kground music usually is conceived as a group experience, but mod- 
em personal headsets enable individual workers to select their own pro- 
gi. miming from available broadcasts or recorded music. While some super- 
ve.or. may object to the “Walkman™ in the workplace”' phenomenon 
I h i an . e it may remove people from the work environment excessively or 
intei In e with necessary on-the-job communication, many workers engaging 
m repetitive work enjoy them (Powell, 1994). 

Will background music enhance productivity, improve morale, and gen- 
et ally make a workplace more pleasant? The answer is a “definite maybe.” 
No one reliably can guarantee that all workers will profit from background 
music, but unless the music is distracting or annoying, it is not harmful, and 
if people think that it is beneficial, for them, it probably is. 

Music in THE Marketplace. While the workplace is one major setting 
loi background music, it also appears extensively in the marketplace. Its pur- 
pose essentially is to enhance customers’ experience so that they will spend 
more money. In a restaurant, the music is intended to promote a pleasant 
dining atmosphere. In a store, background music presumably makes shop- 
ping a more enjoyable experience. In a television commercial, music pre- 
sumably makes the advertised product or service more desirable. In all cases, 
the business’s customers rather than its employees are the targeted “audi- 

■“Walkman" actually is a model of personal radios and/or stereos, contained in headphones, man- 
ulai tured by the Sony’* Corporation, hilt jud as “Mu/.ak" may refer to any background music, 
“Walkman" may refer to any personal headset 
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In addition to regulating customers’ paces and thereby enhancing the like- 
lihood that they might spend more, music may enhance the marketplace by 
building a more positive attitude toward cooperative aspects of mutual sell- 
ing and buying. Music therapists recognize that “pleasant” music may make 
an environment more attractive and clientele more receptive toward thera- 
peutic uses of music and other therapies. Similarly, music may give people a 
more positive attitude toward cooperating with others. Fried and Berkowitz 
(l!)7!)) divided 80 university students (40 men, 40 women) into four groups. 
Three groups listened to music for approximately seven minutes; the 
remaining group “sat still” and heard no music. One listening group heard 
stimulative music, “One O’Clock Jump.” Another listened to sedative music 
(which f ried and Berkowitz labelled as “soothing” music), two of Mendels- 
sohn’s “Songs Without Words.” Coltrane’s “Meditations” was played for the 
remaining group as “aversive” music. At the conclusion of their group’s 
resper live activities, subjects were asked to volunteer to help with another 
alleged experiment as a measure of helpfulness. The sedative and stimulative 
music i rented positive moods; the aversive music tended to arouse negative 
leehngs Subjects who previously heard sedative music were the most “help- 
1 1 1 1 with significantly greater helpfulness than the aversive music or no 
music subjects. 

In a frei|iiently cited (and often criticized) experimental study, Corn 
I'lH'.'i paired otherwise similar beige and blue pens with liked music (from 
tin iln u popular musical comedy Grease) and disliked music (Indian classi- 
i a I 1 1 1 1 1 hi< Beyond the .001 level of statistical significance, subjects tended to 
pielei the pen, regardless of its color, that was paired with the preferred 
musii In a second experiment, under a condition where subjects knew in 
advance that they eventually wrnuld receive their choice of pens, subjects saw 
the beige pen while they listened to liked music and saw the blue pen while 
they heard alleged product information (e.g., the blue pen would not 
smudge). This time, a majority (71%) preferred the blue pen; product infor- 
mation apparently overrode the favorable music association. However, in a 
similar experiment where other subjects did not know in advance that they 
would be asked to select a pen, a majority (63%) selected the beige pen. 
(lorn’s study thus suggests that information has less impact in nondecision- 
making situations; perhaps music which can induce pleasant feelings or emo- 
tions is useful in “reaching” uninvolved potential customers. Although 
Horn's pen research attracted considerable attention, Kellaris and Cox 
(l!W>) were unable to replicate the results and suggest that limited exposure 
to music is unlikely to influence product choice. Further research remains 
necessary. 

North and Hargreaves (19!)7, pp. 274-276) note that music appears to 
serve two basic functions in the marketplace; arousal and pleasure. The 
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operating television set often will interrupt their play in response to the 
change signaled by the onset of a < omniercial), or it simply may provide the 
audience with an opportunity to leave the room, read the newspaper, or oth- 
erwise ignore the broadcast. 

Music may affect a person’s mood, which is a relatively temporary state or 
linmc of mind that individuals can recognize in themselves and describe ver- 
l>.ill\ I .agle, 19/1, p. 19). Individuals may be in a happy, sad, depressed, pen- 
sive, optimistic, or pessimistic mood, or in other moods. Presumably a per- 
son in an appropriate mood state, whether due to music or to something else, 
may be more receptive toward a commercial and what it advertises than a 
person in an inappropriate mood state, whatever those states may be. The 
association of happiness with a product or service, such as a detergent, sham- 
poo, or lawn maintenance service, that is intended to make life easier or 
more pleasurable certainly might increase interest in that product or service. 
A pensive or reflective mood might be especially desirable in a potential cus- 
lomei loi life insurance or new tires. Gardner (1985) notes that mood states 
generally bias evaluation judgments in directions that logically relate to the 
mood ( )ne may recall a favorable prior service encounter, such as a pleas- 
"'P barber shop or beauty salon, in terms of some overall positive 
impn moii rather than in details of what happened to the hair. Interactions 
" ■' "■ staff and the resulting mood may influence the customer’s eval- 

iMinm o! Ins oi her purchase, and a television program’s content may influ- 
ent r persons watching the program. 

Musk may be a form of nonverbal communication, which clearly is 
important in advertising, regardless of an advertisement’s verbal content. 
Stewart and Meeker ( 1988) include as nonverbal aspects the way something 
*' •••< nil expression, body movements and spacing, gesture, eye move- 

ments, lout h, pictures, and symbolic artifacts (e.g., a judge’s gavel in a com- 
niercial lot legal services). The relative importance as compared with verbal 
information will vary, and context is especially important for understanding 
meaning of nonverbal information. Stewart and Hecker exemplify context 
by describing a woman slowly opening her Ups to an approaching man. After 
a brief sensuous buildup, the “enticement” is revealed, not as part of a sexy 
novel, but as part of a commercial for a dental practice. 

I lie importance of nonverbal information is supported further by 
I lolbrook and Batra (1987), who identified six descriptive factors from adult 
women s judgments ol 71 television commercials: emotional, threatening, 
mundane, sexy, cerebral, and personal relevance. I hey also identified pleas- 
ure, arousal, and domination as three dimensions of emotional response to 
commercials. 

Alpert and Alpeii (1989) describe the television audience as likely to con- 
am viewers who ure I'm more involved in the programs than in the com 
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menials. As such, they are ntinlly uninvolved nondecision making con- 

sumers rather than cognitively active problem solvers" (p. 48/). Advertisers 
may hope to link favorable associations to the advertised products and serv- 
U via emotionally arousing presentations of music, colors, lighting, or 
other nonverbal aspects. They may hope that music will influence viewers 
moods favorably and thereby lead not only to increased attention to com- 
mercials but also to a favorable evaluation of what is being advertised. 
Viewers’ moods may be influenced far more by program content than by 

verbal or verbal commercial content. A certain “folk wisdom regarding 

television advertising is that advertisers should avoid sponsoring overly 
depressing programs because the sadness will impact. negatively on t ic 
advertised products. Mathur and Chattopadhyay (1991) studied effects 
embedding advertising within programs previously judged through viewe. 
ratings to be sad (a film based on the Nuremberg war crimes trials that fol- 
lowed World War II) and happy (a Walt Disney “classic” film . Commercials 
were for McDonalds™ food products and for life insurance from Mutual of 
New York (MONY™). The viewers who saw the happy Disney program 
seemed to process the advertising more thoroughly than the viewers who 
saw the sad Nuremberg program. The “happy” viewers showed greater 

" In'a previous study of happy vs. sad programs interacting with emotional 
VS informational commercials for catsup, wine, coffee, and breakfast chink. 

I ioldberg and Corn (1987) found that happy programs elicited a happier 
„,ood in viewers. They also elicited greater perceived commercial eflect.ve- 
u. ss than sad programs, a more positive cognitive response, and better recall. 

I he program-commercial interaction was such that the program effect was 
greater Tor those viewing emotional commercials, all of which contained 
music, than for those viewing the informational commercials. In gencal, 
emotional versions of commercials tended to outperform informational com 

rials regarding felt mood, perceived commercial effectiveness, and min. 

i ion to purchase. Informational commercials elicited greater recall, but, o 
, nurse, there was more to recall than in the emotional versions. 

Whether or not music indeed does what it should do in arousing favorable 
associations or building positive moods in the context of a commercial that 
vHlsls within a program is not easy to evaluate. Judgment of an adver .se 
incut's efficacy on viewers’ abilities to recall presented information is too l.m 
lied without giving attention to the nonverbal aspects, including music, 
which allegedly are building a positive feeling (Haley, Richardson, & 
Baldwin, 1984). There are numerous investigations ol music s ellects. 

Winlle’s (1978/1979) study of the dimensions underlying response to tele 

v commercials supports the m.I.o.i that music makes a different «• ... 

N commercial. In a series of tli.ee si... Ur. in which college students respond 
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<•<1 to commercials with mid without music, three factors emerged: activity, 
pleasantness, and potency, In the third study, which paired commercials 
respectively with a supporting music excerpt, results showed that supporting 
bac kground music “routinely intensified the dimension positively character- 
ized by a commercial" (Wintle, 1978/1979, p. 5115A). 

( one eivably, music’s effects in advertising may result from classical con- 
ditioning, where something linked to a favorable response from a prior asso- 
1 iation (c.g., Nice music — I like it”) becomes a signal for a similar response 
(e.g., “the advertised producl”-“Nice music”- tt l like it”). H Corn’s (1982) pen 
study, discussed above, presumably exploited the idea of generalizing a 
favorable response to music to a particular product, i.e., the blue or the beige 
pen. 

North and Hargreaves (1997, pp. 2(>9-273) agree that the classical condi- 
tioning paradigm may be a likely explanation for music’s effectiveness in 
some advertising but question its potential for explaining music’s cffective- 
111 c ommercials. I hey note that classical conditioning seems to 
i splimi ellec liveness when the listener/ viewer has low involvement with the 
pi ctcluc l . i.e., has little motivation, ability, or opportunity to consider the 
qunlilv oi utility of the product. In such cases it is simply a matter of the com- 
"" " '' ,l pc’isuading the listener/viewer to preferan advertised product over its 
' i iiupri Ut m In other instances, where the listener/viewer has high involvement 
" 'll' l *"' product, i.e., has the motivation, ability, or opportunity to consider 
tin piodiut s quality or utility, the classical conditioning paradigm seems 
North and Hargreaves suggest that a listener/viewer engaged in 
I’"" rv ‘"'K information about a product’s quality or utility is employing the 
elaboration livelihood model, which they believe better explains how music 
influences the listener/viewer when such interest is involved. They maintain, 
however, that music for commercials allowing high level listener/viewer 
involvement must “fit" the commercial’s nature and the listener/viewer’s 
subjective perceptions of the music’s appropriateness to the commercial’s 
centi.il message. To “fit” a commercial, the music might increase attention to 
it (be played louder), reduce the cognitive load (use slower rather than faster 
mush), °i ‘all attention to cues for relevant knowledge about the product. 
Nui th and I largreaves consider the classical conditioning paradigm a periph- 
' ,( 'l lul,l< ' tu persuasion and the elaboration likelihood model a central 
approach to persuasion. They summarize music’s effectiveness in cornmer- 
« mis as follows: In short, music may be effective in commercials because it 
communicates meaning/information as well as affect” (p. 273). A number of 

"( luipUM 10 describes i lassical or Pavlovian conditioning. Conditioning oct ura in many aspects of 

,H ’ h » vior - ■" «'»•• advertising context, the advertised product pi mt.lv becomes a signal 

lot a previously conditioned stimulus of (uvoruble music, which in turn elicits some positive 
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the studies reviewed below deal eithei directly or indirectly with the appio 
priateness of the music’s “III" with the commercial; also, more information is 
provided regarding peripheral and central processing of commercials. 

While educational television programs are not strictly commercials, sue - 
t essful programs must hold the attention of the intended audience, often chil- 
dren, just as a successful commercial must attract and hold attention. Music 
may attract attention, but it also may be distracting. Wakshlag, Reitz, and 
/.i liman (1982) conducted two experiments regarding music’s effects on 50 
Inst and second graders watching educational television. In one experiment, 
tin* children watched, singly, 10-minute presentations on mathematics, use of 
the dictionary, earth/sun relationships, and gravity. I he earth/sun film had 
background music; the gravity film did not. I’he mathematics and dictionary 
lllms, which represented the experimental variable of content, were shown 
in fast background music (MM = 100-170), slow background music (MM 
It. (»()), and no background music conditions. No adult was present in the 
viewing room; channel selection monitoring equipment recorded what each 
child watched. For both content areas, fast music resulted in significantly 
more viewing time than slow or no music; there were no effects for program 
part, gender, or grade. 

In the second Wakshlag et al. experiment, children watched, in pairs, a 
program on a Lapp shepherd and a program on submarines; the investiga 
tors observed them via a hidden camera. Again, there were no significant 

nder or grade differences, and this time there were no differences regard 
lug the music condition. However, there was a significant interaction with 
program time segment. The children s attention declined across the /-minuti 
programs, and the decline was greatest for fast music. No music showed less 
decline, and slow music showed little decline; slow music apparently was 
more effective in maintaining attention. A measure of what the children 
I. .lined showed that learning was lower in the music conditions, and lowest 
Im fast music. Background music did not influence the children’s overall 
evaluation of the films. The investigators suggest that background music per 
lups should be intermittent rather than continuous, as it was in their experi 
menls. 

Maikliu ( 15)88) considered whether music would distract children oi 
tilt i nt i their attention and result in a more positive attitude. In one experi 
men!, pre-school children viewed mock cereal commercials in one of three 
conditions: no music, accompaniment by words and music of a profession 
ally composed jingle, and accompaniment by the jingle’s instrumental musii 
minus tin* words as a background. While lacking statistical significant e, 
results showed that children who experienced instrumental music had more 
positive attitudes toward the cominert nil and the alleged brand ol cereal. In 
it second experiment, preschool < hildrcn had toys available and were organ 
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i/.rd into groups ol three lo view .1 linn and Jerry cartoon containing embed- 
ded commercials. (Such a situation is more realistic; many American chil- 
dien watch cartoons with (lie television set functioning as an accompani- 
ment to other play and give only occasional attention to the program.) There 
were no significant differences, except that the children exhibited increased 
v isnal attention in the no music condition. While Macklin does not mention 
it, the increased attention may be an artifact of a sudden change in “back- 
ground stimulus; lom and Jerry cartoons, as many others, include almost 
continual music throughout 

I he time and type of music may influence its popularity with particular 
audiences; these have implications for selecting music for commercials. 
Seminal research in music therapy (Gibbons, 1977) showed that elderly peo- 
ple tend to prefer music that was popular in their youth, and Holbrook and 
Si hindlcr ( 1989) found that preferences for popular music are a function of 
when the music was popular in relation to the listener’s lifetime, with the 
K'ralest peak ol popularity for songs popular around the listener’s age of 24. 

I lies suggest that social relationships and development of sensitivity may be 
lesponsible and that the age-related phenomenon may exist for other areas. 

K-»ik music of previous decades increasingly is incorporated into com- 
1 * l,,ls 10 provide an aura of familiarity and identity for the audience and 
potential customers of the “baby boom” and following generations. 
I’l. Hitmubly, listeners will identify with the song and then with the advertised 
piodiut Shcu (1988, p. 49) noted an increase in the market share of Ford 
Moll. I ( ompany’s I.incoln-Mercury division allegedly due to music and the 
suiiil.il use of rock music commercials by the rival General Motors 
( ’orporation (p. 57). 

Sullivan ( 1990) embedded advertisements for a chicken sandwich at a fast- 
loud restaurant and a new' entree at a seafood restaurant within programs 
consisting of adult contemporary (AC) and easy listening music. ' (There was 
no disk jockey talk-just commercials and music.) Listeners of various ages 
heard the tapes. The AC listeners consistently showed more recall of adver- 
tising claims, a better attitude toward the commercials, and a stronger intent 
to try the food than did the easy listening audience. Sullivan predicted this 
on the basis of the AC music format being more “involving.” 

Stout and Leckenby (1988) had 1498 people, 90 percent of whom were 
leiniil e, respon d to 50 commercials, representing nine product categories: 

"At ' radio generally features relatively unabrasive “soft” rock music styles, with disk jockey pre- 

vnlullons ■ thin are oriented toward adui specially in the 25- to 54-year old range. Variation 

i-xisls. At stations may stress older songs, “full-service" radio, “romantic" songs, or alternative 
Imim ol unabrusive popular music. Easy listening Implies less or possibly no rock, with an empha- 
ms on Instrumental music, nostalgia, and targeting to audiences aged 1.1 and older Radio format 
labels may be confusing and inconsistent and tire subject to evolutionary change; Homes' (l‘M»K) 

1 husificulion remains uselul. 
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Unvoted coffee, inslant roller, toll drinks, candy, pudding, muffins, beauty 
unis, laundry detergent, and it last lood restaurant. 1 here were II dilleicnl 
bra nds, with two to 1 1 commercials per brand. Forty commercials included 
music. The respondents answered open-ended questions and responded to 
V2 evaluative statements. Of the 52 statement variables, only five showed 
,tni significant differences: Respondents were more positive regarding feel 
Mik its if they learned something, feeling not “talked down to, teeling untired 
11 I the commercial, and not feeling as if they heard the same thing repeti- 
lionsly for the commercials with no music. But they said that they weie more 
likely to buy products that had been presented with music. There were no sig- 
nificant differences in brand recall. The commercials with music in a major 
01 mixed mode generally were evaluated more favorably than music in a 
minor mode. Commercials featuring music at faster tempi generally were 
preferred to those featuring slower tempi. 

Alpert and Alpert (1990) considered particular musical characteristic s as 
lln-y investigated music’s effects on mood and intention to purchase. < )n the 
| iiisis of prior ratings, the investigators selected three friendship greeting 
1 in (Is— a happy, a sad, and a neutral card. Using the stereotypical majoi 
luippy/minor-sad dichotomy, the investigators contrasted the major and 
minor preludes from Book I of J. S. Bach’s Well-Tempered Clavier. Subjects 
nllii'i than the experimental subjects rated the preludes for familiarity and 
pi Herences, and the investigators selected “Prelude 111 in C# Majoi and 
“Prelude XXII in Bb Minor” as two relatively obscure but strongly preferred 
1 < >ntrasting pieces. Forty-eight marketing students, organized into three lis- 
tening groups, saw brightness-controlled slides of the three card types, with 
the music condition-happy, sad, or no music-varying systematically. While 
viewing and listening, the students drew a continuous line across columns 
1 liarat terized by a five-point Likert scale (the investigators call this technique 
tin- “mood monitor”) to show changes in their moods across time. I hoy also 
described each card with 10 semantic differential scales, including a “happy- 
•,iii!” scale to assess perceived mood and a “would buy it-would not buy it 
•11 ale to assess purchase intention. A multiple analysis ol variance showed no 
i'll 1 *< :ts due to subject grouping, but there were significant effects on pet 
, nved mood due to card and music. In order of perceived happiness, with 
ilir happiest combination first, the card-music combinations were (1) happy 
music/happy card, (2) no music/happy card, (3) happy music/neulral card, 
M) happy music/sad card, (5) sad music/happy card, ((>) sad music/neulral 
1 urd, (7) no music/neutral card, (8) no music/sad card, and (9) sad music/sad 
i aid. Further analysis showed that when the music condition was controlled 
statistically, the cards differed significantly, but when the cards were con 
trolled, the music did not dilfci significantly. When purchase intention was 
the dependent variable of interest, the card music combinations in order ol 
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most to least likely to purchase were (I) sad music/neutral card, (2) sad 
music/happy card, (3) no music/happy card, (4) sad music/sad card, (5) no 
music/sad card, (fi) happy mnsic/liappy card, (7 and 8, a tie) no music/neu- 
(ral card, happy music/neutral card, and (9) happy music/sad card. Sad 
music was more effective regarding purchase intent, perhaps because of the 
reasons why the subjects might purchase a card. Obviously, variation in 
musical structure is important in determining effects; the investigators cau- 
tion that generalizing from a laboratory-based study such as theirs to a “real” 
business situation is difficult. 

I .ogically, one should ascertain that the type of music fits the commercial’s 
overall theme. Garfield (1988) discussed the necessity for unity between 
image and sound and the importance of not overusing music. 

Hung’s (2000) study of the effects of congruent (matched) and incongru- 
ent (mismatched) music in TV advertisements on 134 MBA students’ 
responses to eight conditions of music and videos underlines the importance 
nl lit in commercials. Two musical scores, two videos, and four coffee com- 
mercials were presented in matched and mismatched formats. Music that 
evoked different meanings than the other information of the ads affected sub- 
p < i priceptions of the commercial and the advertised brands. Music in 
< oii) t m nl nds reduced “noise” by reinforcing the connecting cultural context 
In i oimmmieate meaning. 

t Mm n I99ti) examined the effects of intermittent background music 
" lu te silence immediately preceded the presentation of crucial information 
mi III undergraduates’ response to radio commercials. Ads containing 
silent i 1 just prior to crucial information increased subjects’ retention of ad 
information more so than either ads containing background music through- 
out oi no background music throughout. No differences in retention 
m t uned between the continuous music and no music conditions. 

A particular complication in fitting music with advertising relates to view- 
ers' inherent interest in and value for what is advertised. Petty, Cacioppo, 
and Schumann (1983) noted that the way a potential consumer processes 
information from an advertisement may vary: If there is high cognitive 
involvement, as there might be in the case of an expensive item, central pro- 
cessing is involved; with low cognitive involvement, as is likely in determin- 
ing which soft drink to purchase, peripheral processing, with less concern for 
any particular issue and less motivation for a decision, is involved." 1 Golden 
and Johnson (1983) also address cognitive involvement when they distin- 

•"li» this tonlcxl, rrnlral and iKrifihcral (jrixessinj; refer in l he intensity of cognitive involvemenl. 

I Ins i litters somewhat from the terms’ above use by North amt Hargreaves to refer to the direct- 
ness nl the message, and differs substantially front the use til the terms in I he psychoacouslic sense, 
illsi ussed in Chaplei I, where a central process occurs pnmniilv in lie- iieui.il pathway or brain 
while a peripheral process occurs primarily in a sense orguu. 
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enterprise. 

Commercial interests an (In* ovei riding influence in the selection and pro- 
motion ol popular music, whether the goal is to attract people to attend live 
performances, listen to music on the radio, view music videos, buy CDs and 
other recordings, or subscribe to specific listening formats now available in 
homes and automobiles via satellite and other telecommunication systems. 
Kothenbuhler and McCourt (1992, pp. 104-106) strongly assert, and North 
and I largrcaves (1997, p. 279) reiterate, that the primary concern in selecting 
music for radio airplay is to attract listeners to the advertisement breaks. 
Schwichtenberg (1992, pp. 117-122) makes a strong case that the primary 
function of music videos is to increase sales of the musicians’ recordings and 
increase attendance at their concerts. North and Hargreaves (1997, p. 279) 
argue that another goal of music videos is similar to that of commercial 
radio: to attract specific audiences and keep those viewers watching until the 
next advertising break. 

Hodges and Haack (1996, pp. 519-520) note that influences other than 
commercial are a part of at least one segment of the popular music industry: 
heavy metal music. Referring to these influences as a type of musical mal- 
practice, they cite Stucssey’s (1990) concerns about the content and themes of 
heavy metal: extreme rebellion, extreme violence, substance abuse, sexual 

1 and perversion, and Satanism. Many parents, clergy , teachers, 

and community leaders are very concerned about possible negative effects of 
these themes in heavy metal, rap, and other popular music on teens’ and pre- 
teens' behaviors and values. They also maintain that the visual images of 
mu h music’s associated video productions greatly magnify the music’s pow- 
crful and often violent messages. 

Establishing causality between teens’ and preteens’ listening to certain 
types of popular music and the extent of their socially undesirable behaviors 
obviously is quite difficult, particularly given the many other variables that 
may influence such behaviors, e.g., personality, peers, and a multitude of 
other social and environmental conditions. Hodges and Haack (1996), citing 
several reports on adolescents and popular music, suggest that, even if 
causality cannot be demonstrated clearly, interactions undoubtedly exist. 

I he alleged influence of some types of popular music on young people’s 
socially undesirable behaviors will continue to be debated. 

I ’ountry music also has been accused of having socially undesirable influ- 
ences. Stack and Gundlach (1992) report a direct relationship between the 
suicide rate of urban whites and the frequency with which country music is 
played on urban radio stations. Again, causality has not been established, but 
the often sad and depressing content of much country music could be a fac- 
tor. 

Whether listening to heavy metal, rap, country, oi any other specific type 
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Musi< thus may nurnite in and of itself, as in program music, an<l it may 
enhance the narration expressed in another medium. 

Narration through mush is possible in part because music is able to func- 
tion as language, albeit a language less specific than any verbal language. 
I oitnoy (1963, pp. 99-100) suggests that music is a language that can express 
different ideas simultaneously. Farnsworth (1969, pp. 94-95) believes that 
music- is a language in the sense that it has a grammar and syntax that musi- 
( i>t ns use to communicate, but he feels that music does not convey detailed 
messages. Brown (1981) indicates that language, unlike music, is not specific 
(o one sense modality. He finds more similarity between music and sign lan- 
guage than between music and spoken language, because signs represent or 
suggest their meanings while words usually are connected with meanings 
more arbitrarily, furthermore, signs can not exist without some configura- 
iion, location, orientation, and movement, just as tones cannot exist without 

l ,lU loudness, timbre, and duration. As the authors discuss in later 

< huptei s, cognitive psychologists and music theorists try to show an organi- 
zational similarity between music and language due to the existence of an 
underlying “deep” structure. 

Niimition through music also is facilitated by cultural stereotypes that 
h particular meanings to musical effects, which are perpetuated through 
S "' *' stereotyped expectancies do not require musical training for devel- 
opmrnl and may be the essence of music as narrative. 

’""•'I elements (pitch, loudness, timbre) lend themselves to stereotypical 

portrayals. For example, certain narrative symbolizations or repre- 

ma y be appropriate for a certain pitch range, in accordance with 

experience and tradition. Depiction of the pixie-ish character in Richard 
Slrmiss’s tone poem Till Eulenspiegels luslighe Streiche uses a high pitch level. 
Sounds suggesting some ponderous giant or impending doom will be low; 
sounds suggesting something spritely or delicate will be high. Changes in 
loudness easily suggest something approaching or leasing. A particular tim- 
lue or tone color may signify a particular character or set a particular mood. 
Bassoon tone signifies the broomstick in Dukas’ Sorcerer's Apprentice; in 
Prokofiev’s Peter and the Wolf, the clarinet represents the cat. Low frequency 
timbres, such as those of the bass clarinet, may suggest a certain sense of 
mystery and foreboding; electronic sounds may suggest “eerie” effects. 
Stereotypes arise from perceived or imagined characteristics of that which is 
portrayed in relation to sonic qualities-one hardly would depict birds in 
Might with a tuba or a lion stalking its prey with a Mute. 

Sequential musical aspects (melody, rhythm, form) affect music’s charac- 
ter and have considerable roles in musical narration. A familiar melody may 
arouse particular memories and anticipations, as exemplified by the use of 
nationalistic music, such as “La Marseillaise’' accompanying ending scenes 
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and a dramatic confrontation In the classic American him Casablanca. 
Themes (incomplete melodies) may accompany particular characters, as 
exemplified by Wagner’s use of the leitmotij in h.s operas and the use o 
themes to accompany characters in television situation comedies. A 
melody’s mode mav be important; the somewhat hackneyed stereotype of 
major = happy and minor = sad is one of the most heavily used stereotypes. 
Ascending and descending melodic lines have obvious narrative utility 
I larmonic intricacy may suggest complexity or simplicity. Consonant a 
monies may suggest rest or resolution of conflict, while dissonant harmonics 
may suggest activity, restlessness, or chaos. A polyphonic textuie whic 
involves two relatively independent melodic lines, may suggest a continuing 

discourse or conflict . . , -t- 

Rhythm, which must exist in all music, is an obvious narrative tool. Temp 

a critical variable; it is the main distinction between stimulative and seda- 
tive music, which respectively may portray stimulative fast-paced activities 
and slow relaxing activities. Strong accents, especially when they occui a 
normally unaccented places as in syncopation, can create tension and excit. 
mc„t. Repetitive rhythms can build in psychological intensity. An incessant 
rhythm combined with a continuous increase in loudness, as in Rave s 
tUero, can produce particularly strong feelings of drive, determination, or 

Al^music has form, although the form may not be obvious. Unity and 
variety are the bases of form; repetition of earlier musical material may sug- 
gest a sense of completion. In narration, form’s role probably differs between 
narration through music as the principal medium, where longer forms ar 
mired, and narration through another medium enhanced by music wh .< 
shorter segments are needed. Curiously, Portnoy (1963, p. 130) indicates Ha 
novelists may use musical forms to enhance their work and cites Hu* <’> 

(|92H,pp. 293-294) as an example of complicating plots in analogy wi i < 

many voices of a fugue. . . , . . 

( )ne may question whether anything of a narrative nature is inherent m 

music, especially when there are no understandable words. Do the sounds 
automatically suggest certain sequences of events, or is learning mvo v« < 

I he authors believe that stereotypes and listeners basic agreements rtg < 
lug what they are hearing are from learned associations. Music to depu a 
large animal? Low pitched sounds. Music to depict a battle: Rapid tempi, 
full orchestration with rapidly changing higher pitched sounds and ihylh.m. 
lower sounds. Certain common utilities of experience and ideas exist regaid 
mg objects or events; within a particular culture, these translate into accept 

W( Hhrr musical chanicicrixUct, i-mp ov.rrld* modallly. A las, minor work may 

lie “happier" than a alow major work 
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able and appropriate mir.ii I .. < pi i a joke, no one indoctrinated into the 
cultures portrayed by most Anuiiimi Hints and television would claim that 
a last, loud, atonal electron!* toniposilion depicts a flower garden on a 
balmy spring day. A musical nan atm m which someone triumphs over 
adversity can not avoid loud sounds The melody and harmony appropriate 
lor a love scene probably would not suggest unseen but sensed extraterres- 
trial beings. A trio of llutes hardly can signal a shark approaching a lifeboat. 
Basically, the reason that music may narrate, by itself or in the context of 
another narrative medium, is that people can associate acoustical events with 
real or imagined events in other sensory modes. 

Ielevision and films are theaters of illusion. Viewers are not actually in the 
loving couple’s living room, on board the ship on the raging sea, or in the 
police car as it chases the criminals. They are watching and listening to a two- 
dimensional representation," often in a rather confined area. The media 
intend to stimulate the view to perceive or imagine a sense of reality, often 
with the aid of music. Mussulman (1974, pp. 103-106) summarizes music’s 
uses in theaters of illusion as (a) filling silence, (b) imitating or suggesting nat- 
m. d phenomena, (c) masking unwanted sounds, and (d) encouraging empa- 
lli\ lot the figures on the screen. In describing one use of music to build sus- 
jii'iisr by arousing the imagination, Mussulman (1974, p. 106) reflects: 

looking over the shoulder of a cowboy who is scanning the distant hori- 
zon Suddenly a lone horseman appears there, silhouetted against the rising 
moon Is lie friend or foe? The cowboy cannot tell us for sure, but a sudden 
loud (sjaryindo) dissonance warns us that danger is imminent. 


( ohm ( 1999) details eight functions of music in multimedia presentations; 
she documents all in supporting research. One is masking, which includes 
covering extraneous sounds as well as nonmusical sounds incidental to the 
narrative, such as t rowel noises. Another is continuity, where music’s sequen- 
tial aspects enhance the flow of narration, especially across changing scenes. 
Directing attention is a third function; music may direct attention to specific 
aspet Is of a visual scene, as when music signalling arrival of a train or plane 
increases in loudness as the conveyance approaches. Mood induction is simi- 
lar to the use of background music in stores; the music is a tool for eliciting 
a particular mood or feeling among viewers. Music may communicate feeling 
and resolve communicative ambiguities; Cohen (p. 58) cites an earlier study 
(Cohen, 1993) in which background music influenced whether viewers 
interpreted vigorous group interaction as fighting or playing. Music may be 

I >1 i mil sc, “ III" movies, wlii* It exploit stereo-optical efTcr Is to give nn impression o( depth, have 
teen available since the 1050s, and “virtual realilv" technologs seems l< • plate the observer in the 
tllon l-.ven Willi the impression ot depth, the narrator slill relies ini Illusion 
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.mil socializing strengths to a< lively involve the patient while simultaneously 
fit dilating the desired behavioral < lianges. 

I lie approach described above sometimes is considered music in therapy, 
wherein the music itself is adjunct to and complements other interventions; 
approaches in which music is the main treatment for improving a client’s 
1 oixlilion are considered music as therapy (Bunt, 1997, p. 2.58). Obviously, the 
line between music in therapy and music as therapy is not demarcated as 
1 le.u ly as Bunt suggests, but recognition of the two approaches sometimes is 
useful. Unkefer’s (1990) taxonomy of music therapy programs and tech- 
niques for adults with mental disorders, which classifies activities and inler- 
v ei 1 1 ions into six major categories, essentially reflects the music as therapy 
npproach. 

I he first category is music performing; performing activities may focus on 
either product or process and may involve either group or individual inter- 
ventions. Group activities emphasize group cooperation and responsibility, 
mu ml interaction, and mastery of musical material. Techniques with individ 
mil may focus on improving a client’s musical skills (product) or fostering a 
1 lient's self-expression and ability to interact musically and socially with the 
therapist or others in the group (process). 

I Inkefer’s second category, music psychotherapy, includes supportive, inter 
hi live, and catalytic therapy processes for groups and/or individuals. 
Supportive music therapy activities foster verbal interaction, social partici- 
I ml ion, and the practice of healthy behavior patterns. Interactive activities 
ri l to help clients become aware of conscious conflicts and unhealthy 
ilrlen.se mechanisms and to gain insights into behavior patterns. Catalytic 
.11 unties seek to create an awareness of subconscious conflicts and encour 
are change by reliving and resolving deep conflicts and fears. 

In 1 1 nkefer’s third category, therapy using music and movement may help 

• lients become aware of their body mechanics, increase social interaction, 
iillow expression of feelings and emotions, and increase exercise. In catego 

i\ I , music combined with other expressive arts such as drawing, drama, sculpt 

lug, >>i writing prose and poetry offer individuals increased opportunities for 
tin lapeutic expression of feelings and emotions. Recreational music, category 
live, features a focus on cooperative group participation, success-oriented 
musical experiences, and the development of leisure-time musical skills. 

In music and relaxation, Unkefer’s sixth category, four recognized lech 
iiiques employ music to foster relaxation: (a) music used in conjunction with 
|iiiign\ssive muscle relaxation training; (b) music for surface relaxation and 
iciuporury respite from anxiety/stress conditions; (c) music imagery to 

• splnre uiid foster increased sell awareness, which may lead to psychologi 

1 ill and physical relaxation; .mil (d) 1 husk as a positive perceptual locus and 
diversion from anxieties, fear, (eiisliui. mid unpleasant thoughts. 
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Documenting music tht'iiipx'i rllni. via carefully controlled research is 
understandably difficult. I In < him .it approach necessary in many music 
therapy activities lends itself more to « use study research than to experimen- 
tal research. Further, since mu.sit therapy is used in conjunction with other 
therapies and medications, it is difficult to attribute any effects solely to 
music; also, the individual therapist’s personality is an important variable. 

A review of the research literature on particular applications of music in 
therapy is well beyond the scope of the present discussion, but Standley’s 
(I98(i) meta-analysis of empirical studies using music in actual medical/den 
tal treatments warrants discussion. She identified 81 studies for possible 
inclusion in the meta-analysis, but only included 30 because the others had 
(a) failed to report empirical data; (b) used simulated diagnosis, treatment, or 
pain stimuli; (c) used auditory stimuli other than music; or (d) reported 
results in formats not amenable to replicated data analysis. Standley 
employed the estimated ejfectsize (ES) statistic as an indication of the extent to 
which the music condition made a difference. I * * * * * * * * * * * 13 For 54 of the 55 variables 
analyzed, " Standley found (p. 79) “music conditions enhanced medical 
nb|e< lives whether measured by physiological (ES = .97), psychological/self 
tepoit (ES .85), or behavioral observation (ES = 1.10).” 

I mm the comprehensive data contained in the 30 studies subject to meta- 
iiiiiiIvms, Standley (pp. 81-97) identified seven types of music therapy appli- 

■ ul and techniques for use in medical settings. Following is a list of the 

lei hnn|Ue\ and the function the music is intended to serve for each tech- 
nii|iie Headers interested in the therapeutic objectives, populations for 
wlmm die techniques are intended, and the procedures involved in applica- 
tion ol the techniques should consult Standley’s article, a major contribution 
to the field. 

I technique: Music Listening and Anesthesia, Analgesia, and/or Sug- 

gestion 

Music / unction: To serve as an audioanalgesic, anxiolytic, or sedative. 

1. technique: Music Listening/Participation and Exercise 

• I .S represents the proportion of a standard deviation (a unit of variability) that quantifies the 

espi'i intenliil effects of contrasting conditions. In this case, the means of the groups receiving musi 

i at treatment were contrasted with the groups that did not. An ES 1.00 would indicate that, across 

all the studies in the meta analysis, the experimental group (musical treatment) scored one standard 

deviation better than the control group (no musical treatment). The I.S statistic is becoming more 

common In single studies as well as in meiu analyses because it gives some indication of the “prat 

In al" significance ol a result. Classical statistical significant e may accrue for practically trivial 

results, espei tally with large samples 

II I he nnmliet ol variables uualy/cd was giealet than .10 bei ansi some iludles ini lulled more (linn 
one dependent variable 
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/.„,„<« • To reinforce or structure learning. 
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curpal tunnel .wyudmmr, nerve entrapment, and vocal nodules' 1 (Hodges & 
Haack, p. 544). Performing ails medicine is somewhat akin to speech thera- 
py and sports medicine in that tin 1 primary purpose is to treat and alleviate 
physical factors that prevent a performer from achieving his or her full 
potential. 

As with most developing fields, many issues require consideration, espe- 
cially since music therapy itself is still an expanding field. For example, how- 
will the emerging fields interface with already established music therapy 
goals and approaches? Who has the expertise to use music for improving 
physical and psychological health care? What type of professional certifica- 
tion should be required for those using music for health care purposes? What 
lypes of working relationships need to be established between music thera- 
pists and other health care professionals? How does one educate the public 
dial simply using music as a diversion or entertainment is not music thera- 
py? 

\\ hile music therapy still is a relatively new application of music within 
•he health care community, it appears to have a much stronger research base 
ih . hi other lunctional applications of music, including music medicine and 
performing arts medicine. Standley and Prickett’s (1994) compilation of key 
.0 In les appearing over a 30-year period in the Journal of Music Therapy offers 

• prehensive description of much of that base. Health care professionals 

i ci i igni/.e its value as a therapy embodying active involvement, and 
lesearch, training, and other standards for the profession are high, thus 
Mieuglhcning the profession’s position within the medical and paramedical 
community. In conclusion, there is little doubt that the ideals and principles 
under which music is used in therapy make music therapy one of the most, 
il mil the most, valuable functional applications of music. 

Music to Facilitate Nonmusical Learning 

Many claims have been made regarding music’s effects on nonmusical 
learning. Students of all ages often claim that they study more effectively 
while listening to music. When faced with program cutbacks in schools, 
many American music educators have sought to justify music’s curricular 
position by suggesting that music facilitates learning in other curricular areas. 

I <>i example, a periodical of the Music Educators National Conference head- 
lined an unsigned article in the February 1995 Teaching Music' 1 with “Music 
Makes You Smarter!” Drawing on some of the early “Mozart effect” research, 
the article generalized far beyond the data and claims made by the 

17 leaching Music is :■ noiucholarly adaptation of the older t|iiasi refereed Music Mucators Journal It 
functions mostly ns a newsletter to express current interests of the head(|uurters staff of die Music 
hducatorx National Conference and rarely employs the expertise ol the reseurt h community. 
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researchers. {Considerably h -.aid below about the “Mozart ellect. ) 

While the "Mozart effect” Inis ret elvctl the most attention during the past 
decade, the notion that music facilitates nonmusical learning is not new. 
Perhaps its timing, in conjunction with the political agenda of the Ml.NC, 
however, has brought the matter of music’s effects on nonmusical learning to 
the fore. This section examines some of the literature and views regarding 
the matter. 

Music has been used in a number of different ways in attempts to facilitate 
nonmusical learning. One approach is to use music or musical activities as a 
reward for accomplishing a given task. Research on using music as a reward 
l.u behavior change or accomplishment of a given nonmusical task is some 
what limited. Vance Cotter (1973) was a pioneer, but Clifford Madsen and 
his students and alumni published much of the relevant research (Madsen, 
(ireer, & Madsen, 1975; Madsen & Prickett, 1987). While much of the report 
ed research uses behavioral techniques to facilitate musical learning, mu. h 
uses music as reinforcement or as a reward for nonmusical behavioral 
change. In either case, learning generally is viewed as an observable change 
in behavior, and most of the research reflects careful control and isolation ol 

variables. 

Cotter (1973) studied the effects of contingent and noncontingent music on 
the performance of manual tasks in a simulated workshop situation by l<> 
moderately retarded adolescent remales. Subjects in the noncontingent 
group, i.e., the one receiving music regardless of their work performance, did 
n<>! achieve a higher mean work rate, while subjects in the contingent group, 
|„r whom receiving music depended on work rale, did increase their mean 

work rate. 

Madsen and Forsythe (1975) examined the contingency effects ol indivul 
ual music listening '(via headphones), group music listening, mathematics 
games, and no reward on sixth graders’ mathematical achievement. Results 
tevealed statistically significant differences in favor of the two groups re< eiv- 
log niusic. A subsequent study, in which the contingency for first graders 
mathematical achievement was viewing televised music lessons, also 
revealed greater achievement for the group viewing the music lessons than 
for a control group receiving no reward (Madsen, Dorow, Moore, & 

Womble, 1976). 

Madsen and Geringer’s (1976) study of the effects of choices ol re.nlorce 
incut indicated that televised music lessons were just as effective as live play 
In increasing children’s academic skills. Madsen’s (1981) later study compar 
tug the effects of televised music lessons and receiving books as reinforce 
ment alternatives for mathematical achievement also revealed that both were 
effective in promoting increased mathematical performance. The televised 
music lessons, however, had the advantage of facilitating musical achieve- 
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ment. 

I lu- above studies suggest that music can function as a reward for achiev- 
ing nonmusical tasks, but the extent to which these results can be generalized 
and applied to other learning situations is subject to conjecture. Madsen and 
I 01 sy the (1975, p. 31) acknowledge that studies of this type have several 
pi oblems, including “Hawthorne and “halo” effects as well as all of the 
effects presumed to operate in school settings."' However, the studies do indi- 
< .Hi ih.it music as a rew'ard is equally effective as other contrived classroom 
contingencies and perhaps has the additional effect of facilitating learning in 
music. 

Research on music as a reward for nonmusical learning has waned in 
i ei ml yeais. Whether this is because the researchers view it as a given that 
no longer requires research or whether research and philosophical perspec- 
lives have simply changed is unclear. Whatever, approaches using music to 
lacililute nonmusical learning have taken other directions. 

Holll (1973) and Hanshumaker (1980, 1986) have provided comprehen- 
sive reviews of much of this research. Hanshumaker’s reviews also included 
■•ludirN regarding the effects of other arts besides music; one must bear this 
m mind when considering his generalizations. 

< >1 the other approaches involving music to facilitate nonmusical learning, 
|" i li.ips the most basic is that of examining the effects of musical experience 
and learning on achievement in other areas. WolfT labels this approach as 
general laminin, transfer in which “the study of music serves as mental disci- 
pline which expedites the learning of other subjects" (WolfT, 1978, p. 3). She 
also notes that the notion of training faculties of the mind already had been 
dist i edited by the time of Thorndike (early in the twentieth century). Other 
studies have investigated specific learning of certain tasks common to music 
and olhei subjects. An example of such a study is that by Madsen, Madsen, 
and Mu hcl (1975), in which tonal cues were used to facilitate verbal audito- 
ly discrimination. Transfer of musical experience, both to others areas of 
inusii and to nonmusical tasks, is a complex topic, in which one must con- 
sider the type, dimensions, and direction of transfer. Tunks (1992) provides a 
detailed icview of transfer theories and considerations. 

Another approach using music to facilitate nonmusical learning is through 
i lie use of background music. While few specific claims are made regarding 
the effects of this type of music on academic achievement, there is interest in 
"how the environment can affect the learning process” (Muzak, brochure, no 
dale). Interestingly, in a study ol background music’s effects on university 


In- liiwiliornv effect refers to an increase in performance that apparently occurs because a 
K"<"|> perceives itself as receiving special treatment; the “halo" effect refers to a bias in evaluations 
arising Irom an evaluator’s tendency to allow some general impression he/uhe has of the personfs) 
iK'ing ruled in inllm'iiu* rulings n! %| iraits. 
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students’ reading Kelly (l!l!») observed no slab, IU ally slg- 

nificant effects. _ . . ... 

Two other studies, however, suggest that music can be effective in lault- 

mting academic achievement. Battle and Ramsey (1990) found that presen- 
tation of social studies facts to inner city sixth grade students via a rhythmic 
song (rap) was more effective than a traditional presentation of social studies 
lads. Tanner (1991) observed that an approach to reading that incorporated 
ITA (Initial Teaching Alphabet) techniques in both reading and music 
instruction helped second-, third-, and fourth-grade students improve their 
-.kills in letter-word identification, passage comprehension, and word attack 
Taking a different approach to the problem, Manthei and Smith (IT • ) 
assessed the effects of music participation on high school students mathe 
matical achievement via regression analysis. After studying data from a sain 
pic of 1 192 subjects drawn from a pool of 12,000 students participating in the 
1 980 High School and Beyond survey, the researchers reported no statist. 

. ally significant direct effect of music participation on mathematical achieve 
ment. However, based on analysis of the number of music participants who 
also were participants in mathematics courses, they did report an indirect pos- 
itive effect of music participation on mathematical achievement (p. »1). 
Parsimoniously, music did not promote greater mathematical achievement, 
but perhaps the students who tended to enroll in music classes were the ones 

more likelv to achieve well in mathematics. 

Perhaps the most claims regarding the effects of music on nonmusical 
learning have been with respect to language learning le.g., Snyder. I.M4, 
Wolverton, 1991), but even here the literature regarding such effects is 
diverse and inconclusive. Readers are encouraged to examine Wolf! s excel 
lent review and status report on the topic. She also reviews studies that exam 
me the effects of music experience on self-concept, personality factors, and 

certain physical activities. ... 4 i 

Hanshumaker’s 1980 review examines studies related to language (level 

cipment and reading readiness, reading and mathematics, learning behavior 
and attitude, creativity, socialization, and intellectual development and 
achievement (His 1986 review essentially is an update ol the UH0 review.) 
Generally, Hanshumaker concludes that music has positive effects on lun 
guage development, reading readiness, and student verbalization. He also 
notes that daily music instruction has a significant, positive effect on muffle 
matics scores and that creativity and perceptual motor skills are affected pos 
Uively. A conservative but particularly important conclusion lor musu edu 
< ators is that “school time spent on music and other arts activities has no neg- 
ative effect on academic achievement” (Hanshumaker, 1986, p. 11). 

Overall, Wolff is more cautious in her conclusions, although she agrees 
that measurable effects of musu instruction on development of cognitive 
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skills and understanding inu\ exist, She acknowledges that most of the 
research she reviewed reported positive results, but she maintains that the 
conclusions drawn generally remain unconvincing, primarily due to “obvi- 
ous inadequacies in the experimental designs and also to the incomplete and 
equivocal descriptions of the experiments themselves” (p. 21). She concludes 
that “definitive evidence of the nonmusical outcomes of music education is 
yet to be provided” (p. 21). 

A more recent review of the extra-musical advantages of music instruction 
and participation (Cutietta, Hamann, & Walker, 1995) also reflects consider- 
able caution in its claims regarding music’s effects on nonmusical learning. 
An outcome of the Future of Music Education Project sponsored by United 
Musical Instruments, U.S.A., a coalition of six major manufacturers of musi- 
cal mstruments-Armstrong, Artley, Benge, Conn, King, and Sheryl & Roth, 
the review reported results of SI studies of the effects of music instruction or 
participation on achievement in language arts, reading, mathematics, other 
a< udemics, and several other dependent measures (creativity, dropout rates, 
student self-esteem, student social skills, and student perceptual motor skill 
development). While the project reviewed 81 studies, only 34 actually con- 
< ai udemic achievement, and over half of these only provided correla- 

tional data. Not surprisingly, Cutietta et al. were quite cautious in general- 
i/ultoiis regarding the effects of music instruction on achievement. Of the 34 
studies relevant to academic achievement, only six reported results that 
implied causal effects from music instruction or participation on academic 
•n hieveuicnl. Others either provided only correlational data or yielded sta- 
tislir ally nonsignificant results. In essence, studies reviewed by Cutietta et al. 
did not provide convincing data showing positive effects of school music 
instruction or participation on academic achievement. Most conclusions 
were in terms of positive relationships between music participation and the 
various types of academic achievement, perhaps useful as political informa- 
tion but not convincing to researchers. 

I Vi haps the biggest ballyhoo regarding the effects of music on nonmusical 
learning has been that associated with the purported “Mozart effect.” 
Bei ause it illustrates taking minimal information and making it into some- 
thing well beyond w hat it represents, the authors have elected to devote con- 
siderable discussion to the Mozart effect and the attention it aroused. IU In a 
letter to the editor of Nature, Rauscher, Shaw, and Ky (1993) reported a com- 
pai ison of three groups of college students, one of which listened to Mozart’s 
I) major sonata (K488), another of which listened to an unspecified relax- 
ation tape, and the other of which sat in silence for 10 minutes prior to tak- 

"Ancl this occurred despite ihe authors' warning in Chaptei It ol the third (I'>‘I7) edition ol this 
texll 
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|,.„ccol intelligence scorns. Ini' ■ Saltier 10K61 The group lhal 

Stale oflnUUigmct I*-. t others. 

I, ml listened lo Mozart showed temporary and 

The investigators carefully caution. dim called for 

did no. extend beyond die panii ular spahal ^ - ^ 

research regarding additional slyle^and no d ha ( 

lead dilferently than nonmusicans. However ignore d the 
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researchers’ cautions and promugae “ 2 02a rl effect” phenomenon, but 
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uomenon in carefully limiti situa ability to imagine the 

ft Ky, 11)95). where college ;“^“71^^u^*e l<l«t» » a 

results ora series of paper folding and cutti g P students who eidu-r Its 
lened to III minutes of the Moran sonati, s “ d par ation 

limed to other aural stimuli or sat m sdence m Shaw, 

limes over a penod of ve aya n , h d four-year old children 

levin, Wright, Dennis, & Newcomb, in preschool 

who underwent eight months o piano who |, a( | „„i had the 

were superior in assembling puzz c pitc s hown how mush 

musical experience. The researchers Evidently, similar 

.mph, enhance »" d ** 

cortical areas are involved in the >p investigators called lor 

.easing required in their experiments.” of cortical 

.. research, A study of elecooencephalogmphic record^ g p^,. 
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I i.ms j .,,1 into the m l. A«l< li-» in ||„. Miami Herald and USA today reported 

h '‘ °7 r « ,a ' 1 /mil Mill,., proposed tha, parents „l all new 

in n nilanls in Georgia be given a Cl ) or cassette of Beethoven's ft* to lay 
. In Ip stimulate their infants' minds. Articles noted that having the infant 
luar soothing n,us,c» helps the Irillions of brain connections develop espe- 
cia ly the ones dealing with spadal-temporal reasoning, which were reported 

n e'set h' m ° ' m!, " ,eraali “ 1 ' engineering, and chess skills. Other 
no ire archers soon were to capitalize on the Rauscher et al. research 

<>l Ute efforts ,o capitalize on ‘Mozart effect" research, perhaps the most 
I 1 ,; 1 ;'" «>• »»««. the most dtubfah, „ J Don Ompbeir, 

1 / ‘ t rii" a," ^ (>zarl E ff ec ^ n and his accompanying (1997b) CDs The 

Mom, '#* Music Jor Children. The CDs include music from various Mozar, 
II. "ks that purports to "strengthen the mind” and provide “music for intelli- 
gciu i' and learning” (cover brochure). 

( .mipbcll (li|!)/a pp. 15-1/) cites the work of Rauscher and her col- 
' them bringing the Mozart effect to the public’s atten- 

, ( ampbdl inter prets" the 1993 Rauscher et al. study as demoLtratme 
. !“! 'T' K M °“ rt “ can im P rove X°ur concentration/enhance vour abil 

\ “ k l* ' ntU, ^ e lea P s > and - not incidentally, shave a few strokes off vour 

J P ' ! (,)! Cam Pbell notes that the preschoolers’ increased imelli- 

1 le “[ ° ne ful ; da X’ whicb ^ one hundred times longer than 
' T’ C ° egC students - Regardless of the Rauscher et al. research 
bell < red its the “holistic” physician Alfred Tomatis with coinino the 
';; m e,fect " «c states (p. 17) “it is undoubtedly the research of 

Min d Imiiatis, M.D., that has established the healing and creative powers 
„ M»uncl and music in general, and the Mozart Effect in particular.” Where 
tlu* truth lies is unclear. v uere 

Regardless of the impetus for the Mozart effect, an obvious question 
reniams: YY hy Mozart and not music of other composers? Attributing most 

'll 01 n'T'Th t0 T l0mat,S [ Pour( l uoi M°zarl?, 1991), Campbell (1997a, pp. 

, is . °‘ eS ,hat omaUs °bserved that Mozart’s music “invariably calmed 

solve m ,mP T e f Spatl pt>rce P tion ’ and all °^d them to express them- 
m Iws more dearly-communicating with both heart and mind” (p 27) 

C ampboll then suggests that IP ' •' 

1,11 '""[j" 0 and unusual P ower of Mozart’s music likely springs from his life 
' S|,,,t y thoo'rcu instances surrounding his birth. Mozart was conceived in a 
n»e space. Hb prenatal experience was daily suffused in music, especially the 

“;«*o‘hing.” Most people would find it stimulative. 

fission throughout this book • Note the capital K in “Effect .“ ' ^ *" h pw ‘ 
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sounds of his father’s violin playing, wine h almost certainly enltam ed Ins non 
i ological development and awakened the cosmic rhythms in utcro, (pp. 28-29) 

Campbell suggests that Rauscher and her colleagues “intuitively grasped the 
t onnection between Mozart’s early upbringing and the creative power of his 
music* (p. 28). Thus, more fuel for the Mozart effect! 

Campbell’s text certainly attracted attention. When it was new, one the 
authors wrote a review for a state music education publication (Raclocy, 
1997). To close the discussion of Campbell’s metamorphosis of the putative 
t osmic rhythms Leopold Mozart awakened in fetal Wolfie, we quote a sum- 
mary paragraph from that review: 

Campbell’s metaphysical mixture of research and speculation undoubtedly 
will find an enthusiastic audience among true believers in spiritual healing, and 
ii may interest some of the merely curious. As long as the reader recognizes 
that Campbell is not a member of the music therapy profession, a highly dis 
( iplined profession that requires careful preparation and adherence to stun 
dards of professional practice, and that while music may be a catalytic agent in 
a comprehensive healing process, it is not a cure, the text probably is relative 
ly harmless and may be entertaining. In fairness, one also must remember the 
power of the human mind-if a person has a deep belief and faith in a particu 
jar power, whether the power of music, a healing method, medical technolo 
gy, or a deity, that person may experience substantial benefits. However, the 
music educator who desires a serious examination of Mozart’s music as a cat 
alyst for learning probably will be disappointed, (p. 39) 

For whatever reason, Mozart’s music was deemed to have a positive effect 
on intelligence, and regardless of ludicrous claims that listening to Mozart 
makes one smarter and resulting expedient entrepreneurship, the question 
remains: Can the Mozart effect be demonstrated by others in the researc h 
community? Manv researchers have sought to replicate its effec ts; in acldi 
lion, much discussion has occurred among music psychologists, music edu 
« iitors, and other educators, as well as in popular media. 

For example, Overy’s (1998) provocative article “Can Music Really 
Improve’ the Mind?” in Psychology of Music elicited six thought provoking 
icsponses (Gruhn, 1998; Lamont, 1998; Mills, 1998; Rauscher, 1998; 
Npychiger, 1998; Waters, 1998). Most respondents concur that musical expo 
nence can improve the “mind,”- ' although they take quite different perspcc 

I lie authors hold (hat the mind is a process, whal the brain doe*. The brain is an anatomic al Strut 
line. (Please see the “who’s right" set lion In t ’liapin Id’s learning theory discussion.) Interestingly, 
1 1 1 ii si , purportedly is improving the "mind.' yet, as noted above, pail of the theoretical rationale loi 
demonstrable aspects of the Mo/.ait riled, t.e Indlltallon ol spatial temporal reasoning, involves 
inriii al organization. 
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lives. Rauschei's response primarily discusses possible neurophysiological 
changes in the brain as a tesnll of music experience, but sli«‘ also delves into 
the political aspects of music education. Spychiger offers a qualified “yes,” 
noting that music should not be viewed as something outside other aspects 
ol the mind; she concludes with a discussion of the importance of good 
leaching. Lamont’s review of studies leads her to conclude that we do not 
have sufficient evidence to conclude that music improves the mind. Mills 
generally agrees that music experience can improve the mind, but she ques- 
tions whether it does; she concludes by noting that music’s main purpose in 
schools should be musical excellence. Waters, an experimental psychologist, 
raises several methodological questions, including: What are differences in 
acute (one dose) and chronic (multiple dose) effects? What are differences in 
effects of music perception and music production? How are music’s effects 
on cognitive performance related to music’s effects on mood and arousal? 
I le maintains that “theoretical models of music’s enhancement effects need 
In lie clearly articulated” (p. 208). Gruhn stresses the need for studies focus- 
ing mi music processing. 

Duke’s (20(H)) review of research literature on the topic perhaps is the 

iiio’ii prehensive. He suggests that the popular press and some music 

ini have lost sight of what music education is about. He notes that 

i •■•.••.II i h that fails to meet stringent standards of systematic inquiry, includ- 
ing replicability, statistical significance, and effect size, is not a credible basis 
lot making a claim by simply saying “research has shown.” Careful docu- 
ment. ilnni is essential. Briefly put, Duke argues that the “Moz.art Effect . . . 
has been observed in only a small number of published articles, has not been 
observed in other attempts to replicate these studies, and when observed, is 
very narrowly defined and very small in magnitude” (p. 12). His review of 
some 80 studies related to music and cognitive abilities, 37 of which were 
intervention studies, led him to the following conclusions: 

(1) The so called Mozart Effect has not been reliably observed; a number of 
investigators attempting to replicate the effect have failed to find evidence 
that music listening results in superior performance on tests of spatial reason- 
ing. 

(2) The limited evidence for effects of music listening and music instruction is 
confined to a very narrow and very' specific type of cognitive task (even some 
tests of spatial reasoning fail to record any evidence of a Mozart Effect). 

(3) The magnitude of the purported Mozart Effect, even when found to be sta- 
tistically significant, is very small. 

(•(! file changes in scores on tests of spatial reasoning following music listening 
may be attributable to heightened attention or arousal, effects that may be 
produced by stimuli other than music. 

(, r i) I he so-called Mozart Effect, when observed, is nut limited to the music of 
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Mozart; for example one tnvoa«jg«U.r obtained similar results will, music |x r 
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literature) are as yet entirely unproven, (pp. D'D) 
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Olmstead, & Rauscher, Id- , os j* & Crook 1999; Steele, Brown, & 
Niintais * Schellenberg, 1999; Stee e has ' nol revealed da.a 

Slnecker, 1999) seeking to repheate ^ Mra „, effect's 
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2. Cmost people, music's energizing component is rhythm, particularly 
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10. Muzak’s “stimulus pingicsHinii" concept involves 15-minule segments of 
specially recorded insliimmital music with increasing stimulus values 
from t>ne composition to anothei as a result of changes in tempo, rhythm 
classification, instrumental grouping, and number of instruments. 

1 1. Commercial uses of music include entertainment and background music 
in the workplace, the marketplace, and advertising. 

12. Investigators have studied music in industry primarily in terms of its 
effects on employee productivity and morale. 

13. Music serves two basic functions in the marketplace: arousal and pleas- 
ure. 

I I Music in advertising should fit viewers’ and listeners’ inherent interests 
m and value for what is advertised. 

15. Whether music attracts attention, reinforces a message, induces a mood, 
oi simply entertains, the possibilities for music making a product or serv- 
in' more appealing arise from music’s deep involvement in human cul- 
ture. 

I(i Music as entertainment is intertwined inextricably with the popular 
music industry. 

I. \llhnugh causality is difficult to establish, interactions exist between ado- 
h .< cuts’ listening habits and some of their socially undesirable behav- 
iors. 

IH Munic may serve as narration because people have learned to associate 
.u uiistu a I events with real or imagined events in other sensory modes. 

13 f undamental principles of music therapy are that therapeutic experi- 
ences should (a) enhance the establishment or reestablishment of inter- 
poiNonal relationships between a patient and others and (b) help foster 
the patient's self-esteem. 

!(). I vvo basic tools of music therapists are music’s (a) power to stimulate or 
soothe ac livity and (b) values as a socializing agent and as a symbol or 
vehic le for expression. 

I Unkefer’s taxonomy of music therapy programs and techniques for use 
when working with people with mental disorders includes six major cat- 
egories: (a) music performing, (b) music psychotherapy, (c) music and 
movement, (d) music combined with other expressive arts, (e) recre- 
ational music, and (0 music and relaxation. 

' Standley’s seven music therapy functions include the use of music to (a) 
serve as an audioanalgesic, anxiolytic, or sedative, (b) serve as a focus of 
attention and/or to structure exercise, (c) initiate and enhance thera- 
pist/ pal ient/family relationships, (d) reinforce or structure learning, (e) 
stimulate auditorily and increase awareness of other forms of stimuli, (I) 
serve as reinforcer or structure for physiological response, and (gj struc- 
ture pleasurable and positive personal interactions. 
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Chapter 4 

PSYCHOACOUSTICAL FOUNDATIONS 


P sychoacoustics is a branch of psychophysics, the study of sensory 
responses to physical stimuli. To study auditory sensations is to study 
psychoacoustics. Questions regarding pitch and loudness comparisons, 
assigning pitch and timbre sensations to tonal clusters and other complex 
sounds, and, indeed, perceptions of all tonal properties essentially are psy- 
choacoustical questions. Music, of course, is far more than a sequence of indi- 
vidual sensations. For 25 years or more, music psychology has had more 
interest in “holistic” processes of music cognition (e.g., melodic recognition, 
sensitivity to musical forms, rhythmic organization) than in more “atomistic” 
perceptual processes (e.g., individual pitch assignment, the time necessary 
for a vibration to become a tonal sensation, the intensity change necessary 
for one to just notice a change in loudness). Yet, psvchoacoustical phenome- 
na are essential building blocks for the more complex structures in time and 
auditory space from which people create music. Without psychoacoustical 
phenomena that translate physical phenomena into conscious sensations, 
music as we know it could not exist. The authors believe that detailed study 
of individual tonal perceptions and associated processes is valuable as part of 
understanding musical behavior. 

After presenting brief overviews of the production and transmission of 
musical sounds and basic parts of the hearing apparatus, this chapter address 
es the reception of musical sounds as psychoacoustical phenomena. The 
organization is in accordance with three basic psychological tonal properties, 
pitch, loudness, timbre. Duration, another basic tonal property, is encom- 
passed within rhythm, the content of Chapter 5. Chapter f> addresses the 
more global properties of melody and harmony, which build on psychoa- 
coustical phenomena. 

Production of Musical Sounds 

Music is far more than physical movement, but it is partly that: Vibration 
something moving back and forth is basic to any musical sound. When the 
rate of vibration is within a certain range (neither too fast nor too slow), is 
generally periodic (i.e., vibrates with .1 regularly recurring motion), and is of 
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Transmission of Musical Sounds 

Transmission, as used here, refers to the propagation or spread of a distur- 
bance through the air from a sound source to a listener. We are not consid- 
ering electrical or electronic transmission or sound’s travel through media 
other than air. 

Just as a pendulum helps one visualize vibration properties, a row' of 
upright dominoes helps one visualize transmission. If they are spaced at a 
critical distance from each other, a person can produce an amusing ripple 
effect by pushing the first domino into its neighbor, which then will fall into 
its neighbor, w'hich then w'ill fall into its neighbor, etc. The ripple spreads 
over the chain of dominoes as each one collapses. This ripple spread is 
somewhat analogous to what happens w'hen a disturbance spreads through 
(lie air from a sounding musical instrument or voice to a listener. The vibrat- 
ing body disturbs air particles around it. Those particles bump other parti- 
i les, which in turn bump others. Unlike the dominoes, each particle can 
move back and forth, as a miniature pendulum, as long as the disturbance’s 
source continues to vibrate. However, just as the first domino does not trav- 
el to ihe end of the row, no one air particle travels from the musical source 
In the listener. The disturbance travels. 

A disturbance spreading through the air is a longitudinal disturbance, i.e., 
the overall disturbance travels in the same direction as the slight movements 
(displacements) of each particle. (In transverse disturbances, which can not 
occur in air, the overall disturbance travels in a direction perpendicular to 
the slight movement of each particle.) A travelling disturbance or a chain of 
successive travelling disturbances often is called a wave. A sound wave is a 
series of disturbances travelling through a medium. 2 

Waves may travel direedy from a sound source to a listener. They may 
encounter a surface w'hich represents a sudden change in properties of the 
medium; then, the wave reflects, although some of its energy is absorbed by 
the reflecting surface. Reflection is a sudden change in the direction of wave 
travel; a gradual change in direction is refraction , a progressive “bending" ol 
the wave resulting from a gradual change in medium properties, such as tern 
| mature or density. People may sense sounds from sources not directly 
aligned with their ears or obscured from view because of diffraction, a wave’s 
ability to “go around comers" or pass through a small opening. 

A travelling wave in air comprises changing locations of air particles as 
limy undergo bumping and the resulting displacements. Changes in air pres 
sure accompany the continual changes in particle location. When particles 
are compressed more closely together than they are in an undisturbed stale, 

I lulike lighl waves, radio waves, and olliri Iioiiii.kmi'Ik disturbances, sound wave- iniisl exist 
ai mi intervening physical substance l.ndii • an Imvel through a vacuum; sound cun not 
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recorder sounds reach our ears. * P Creatlons ’ a "d third 


Reception of Musical Sounds 

From Air to Inner Ear 

the travelling wave ,, „ 
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,|„ nund window, to the apical end, where a small opening called the heli- 
| connects the scala tympani and scala vestibuli Running between the 

scalae is the scala media, closed at both ends (Mathews, 1999b p o). 

1 1„. st ala media is contained within the cochlear duct, an appendage which is 
Liltincted to the cochlear wall near the oval window. Running along one 

nli I, • of the duct is the basilar membrane. 

I he ossicles’ stimulations of the oval window create wavelike movemen s 

the fluid contained within the scala tympani and scala vestibule, as 

oval window moves one way, the round window moves another way 
1 1„. travelling wave in the cochlea is quite different from the original sound 
iv live; as Yates (1995, pp. 49-50) indicates, cochlear fluid waves are more lwe 

waves than sound waves in airP As the wave sweeps through the fluid 

III. basilar membrane detects the fluid movements and in turn moves up anc 
,|,»W„ in a manner which depends on the movement frequencies. Higher tre- 
liiltmcies elicit maximal membrane movement closer to the oval window 
ll'ut.ur” or basal) end; lower frequencies elicit maximal movement closer to 
||„ helicotrema (“far” or apical) end. Combinations of frequencies such as 

si musical tones, excite the membrane at several locations^ This is the 

hr l> inning of frequency discrimination, as the original rapid vibrations and 
Iti. ii variations are converted into sets of information about particular he- 
imt'iicy ranges (Yates, 1995, pp. 43-44). Where, when, and how much the 
|,„ ..liar membrane is excited provide basic information for perception and 
mi'unization of the psychological sensations into music. 

horn the time the original vibrating body disturbs the surrounding medi- 
um until the resulting disturbance excites the basilar membrane, mechanical 

transmits the sound signal as a matter of movement. Now the means 

In, signal transmission changes. Lying alongside the basilar membrane die 
hair cells ( audiocilia or stereocilia), collectively known as the organ oj Corti, 
which sense the membrane’s movements and function as transducers. A turns 
ducer is a device which converts one form of energy to another (common 
tixumples include microphones and loudspeakers); the hair cells convert 
mechanical to electrochemical energy' and start auditory signals on their way 
In I he brain. 


•AhhcHiiEh water waves occasionally are used to demonstrate various aspects of sound waves, espe- 

Ill '"'need with which die wave travels varies with frequency in water, while wave ltequoncy.,.i< 

,'| m . independent in air. As Yates indicates, cochlear wave speeds are not independent 

, v furthermore, while waves in air are always lnn K itudinal, water waves are a niixnne » 
C2d and transverse motion. Further ilk »U«n regarding ocean waves artses due to d.dei 
em es in behavior between deep and shallow WUtei I 
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From Inner Ear to Brain 

The basilar membrane’s churm (eristic vibration innervates (excites) the 
hair cells, particularly as the membrane moves toward the center of the 
cochlear duct. Estimates vary regarding the exact number of hair cells. 
According to Moore (1989, p. 26), there are about 25,000 outer hair cells, 
each containing about 140 hairs and arranged in three rows, and about 3500 
inner hair cells, each containing about 40 hairs (stereocilia). (Outer and inner 
refer to location in relation to the outside of the cochlea.) Lambert and 
Canalis (2000, p. 54) speak of 15,500 hair cells, arranged in an inner row of 
3500 cells, with the outer cells in three or four rows. Outer cells have 50-150 
stereocilia per cell; inner cells have about 120. The outer cells are more sen- 
sitive and respond at lower sound levels than the inner cells. The hair cells 
differ functionally, as evidenced by the guinea pig’s inner cells producing a 
cochlear microphonic (an electrical discharge obtained by inserting an elec- 
trode into the cochlea) proportional to the velocity of basilar membrane 
movement while outer cells produce a cochlear microphonic proportional to 
the amount of basilar membrane displacement (Dallos et al., 1972). 4 

No one hair cell can encode an entire cochlear waveform; even repetitious 
pulses of individual neural firings are insufficient (Mathews, 1999a, p. 16). 
liven a single-tone stimulus activates a large portion of the cochlear neural 
fibres; two slightly differing tones activate respective areas along the basilar 
membrane that overlap considerably. The boundaries between activated and 
t inactivated areas apparently help signal stimulus frequency(ies). Intensity 
apparently is signalled in terms of the number of activated fibres and the fre- 
quency of neural discharge (Whitfield, 1967). The basic information regard- 
ing frequency, intensity, and waveform properties is passed to and through 
I fie afferent neural pathways to the brain’s auditory cortex, in rough accor- 
dance with the schematic diagram in Figure 4-1 (Roederer, 1995; Whitfield). 
Although the auditory cortex is the sound stimulus’s “ultimate destination,” 
neural processing occurs prior to the cortex; some perception necessary for 
basic musical decision making is completed at subcortical levels. Research 
with cats and monkeys suggests that neurons in the auditor)? pathway 
respond preferentially to various stimulus aspects, including frequency, dura- 
tion, and rapid transient properties such as those which characterize tonal 
beginnings; so, although details remain sketchy, a subcortical mechanism for 
clarifying and enhancing tonal features apparently exists (Moore, 1989, pp. 
30-41). 

Afferent and efferent neural cochlea-cortex pathways exist. Afferent fibres, 
which send pulses toward the brain, innervate the inner hair cells. Efferent 


'Ainnriinn to Durant and I'mam (2000, p. !)!)), inner Imir trlK mimr ramie rcNponsc to basilar 
immihruni’ displaeeinrnl, bill it is slight in comparison to llir velni II V 
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fibers, bringing neural pulses from the 

(Mathews, 1999a, p. 13). Ac £° ld "f * nt of lhe afferent fibres make con- 
Wallin (1991, P . 155), more lhanJOpe § p 62) say 95 percent. 

,act with inner hair cdls; Umbeit a toward t fi c outer hair cells, evidently 
The efferent pathway, while dncctc ^ ^ ^ ^ especially the 

enables the brain to modify t e exci 31-32). Zwicker and Fasti 

inner hair cells (Davis, 1962; « £ ^ ^ hair cells. 

(1990, p. 30) discuss interaction betwe f ^ and second-order neu- 
The afferent pathway includes complex, the lateral 

ro ns (within the spiral ganglion.), th P ^ cdia l geniculate body, 

lemniscus, the in r eri „, and 2M0)’ 

and projections of the auditory n P curon s and ,he olivo- 

The efferent pathway ' n f u ^ S ^J e the neu roanatomy may be obscure lo 
cochlear bundle (Gacek, 1. )■ important musically, because that is 

most people, the alfor ™' P * “j a whe „ the listener organizes the infer 
Wow informal, on leave s to die p important because ,t provides a 

illation into music. Th ^ ? cochlea for particular sounds, 

pathway for the brain to ale SOU nd’s travel, as a pressure flue- 

The above abbreviated descrtpbon of a^sound^ ^ ^ ^ , listener t, 
.nation and as an electrochenrucal dtsc^g invo|ved , Figare 

brain may help the reader app of trav el. The classic Stevens 

,| 1 presents a schematic diagr readable and profusely illustrated 

andWarshofsky (1965) text offers a hgy dc U d f„„c- 

description. Lambert and Canalis ( , P , anatomy. Newman, Slorper, 

tional and physiological descnpUons of Aeear s ^to X nerve ) in 

and Wackym (2000) present the eighth cranial nerv 

great detail. , ooerat i 0 n of the structures and the 

Hearing, of course, is more than P (1989, p . 68) note, “hear 

neural processes. As Espinoza-Vams and ^uon (1 O’ sense it is 

-p— — “ nd 

memory. 


Pitch Phenomena 

Pitch pervades most music, a^on^s^apj>areiit 

, (infused with other phenomena. U p saa ^ ^ ^ abstract continuum in 
location on a high-low conhnuur . - usual senS e, pitch is a metathetic 

relation to other pitches is learned. I ^ ^ & fmlhdic van- 

variable, a variable of apparent . (Stevens, 1975). The word 

“'(p^arenC^Omimimmr^eaniBe liluh' rnph® 8 ® 11 a psychological judgment 
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1'igiiri 1 4-1. Diagram of auditory transmission from sound source to auditory cortex. 


° f b ° W a P h / Sical as P ec t of a tone “appears” as a sound. 

« p.iid (1. >0.0) notes that pitch has a spatial structure, as is appropriate for 
h,uc variable. Just as visual space, pitch is a medium whLican b,„ 

ce' d ,' S \7' P P ‘ T °" e Ci " m ° Ve » « eom etric figure In 

‘ ’ and it Will remain that same figure. Similarly, one can transpose 

tv becaLTh ) ', a , nd the pa “ en ' ° f SmWe pitd, " s « ai " its Menu 

locations of ,he iones •» ^ *° «* 

Pitch has Other aspects than apparent location. One prothetic aspect is 

usually ha"' CaS f Whi °u & pUch be matched - For example, a llule 

R^ko wski f l 070^ ai ST ?r iOUS “ d “ definite ” P itch than a bass drum, 
a how, ski (1 )7J) calls this dehnity property pitch strength and suggests mens 

tionfo stan h VT bl ty ° f Sl , lbjeCtS ’ aUemptS at "Etching pitch! in que.x 
to standards. Another pitch aspect, albeit one that is largely meaningless 

U ' S ,S<> ated tono ’ ,s mtim acy, circularity, or similarity. When individual pft, |, 

“ „T" "rrr.“ al u : nal coniexi ' us in •.«** 

I V111 es accordance witli tonality (Krumhansl, 1070), 
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, Jnder unusual laboratory conditions 

of frequencies and of the circulari- 

pitch's height aspect ^ to cont in U ally ascend or descend, 

|y aspect. A succession ol such tones sec / 

pitch, and attempts to measuie pitch. 

f requency-Pitch Relationship 

Frequency, .he vibration 

— i t r:s sx ** - — 

pilch relationship is not in any perfect co " e * P ™ adon from any sufficiently 
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periodic vibration in the lange PP ' le experience a progres 
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presbycusis, appears to result iromanmenc km in ’ industrialized soci- 
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^ * Ca " alis ' 
l|,,),tler Ttv “ 0 “ sncceS p«L7d h^-e ^ 
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an observer to detect a pitch chimge. That amount is (hr rritiail Ixtwl width 
(, l,w); it is not a precise unchanging value but varies with Ircqurncy, mien 
•.it y , duration, and rate ol change. 

Pitch Processing of Combined Pure Tones 

Tones which contain only one frequency when they leave their respective 
sound sources may combine in the air and reach the ear in the form ol a 
tonal superposition; a sound wave is shaped by the interaction or inleilen 
nice of each component wave. Any sound wave, in the sense ol a pattern ol 
displacements, is determined at any given time by each component’s fre- 
quency and intensity. When there is only one component, as in a pure tone, 
the wave simply is dependent on that tone’s frequency and intensity. A com 
bination of pure tones creates a superposed waveform, which depends not 
only on frequency and intensity but also on relative phase. 

Phase is the portion of a vibration cycle that is complete at a particular 
lime. Just as the moon may appear as new, a quarter crescent, hall, hill, 01 
elsewhere at predictable times, a vibrating particle may be at its original posi 
lion or displaced by varying amounts in either direction. Two vibration 
cycles of identical frequency may or may not be in phase. Each may start its 
individual cycle at the identical time, in which case they are at zero phase 01 
“in phase” relative to each other. One may start later and remain a constant 
phase behind the other; e.g., whenever one vibration cycle is at its point ol 
maximal displacement, the other is at the original point of rest. In this case, 
they are “out of phase.” Relative phase influences the superposed wavelorm. 
A combined waveform may have less displacement amplitude than eithci 
component waveform because of the destructive interference that results hum 
l he individual components, in effect, working against each other. < M course, 
(lie combined waveform will be stronger than either component when the 
components are in phase and constructive interference results. 

A combination of pure tones will stimulate the basilar membrane sliong 
ly at more than one location. If the frequency difference (A/)' between the 
tones is sufficiently large, the combination is clearly heard as two separate 
simultaneous tones. If A/is insufficient, i.e., the cbw is not reached, a sensa 
lion of roughness, beating, or, if A/= 0, unison will result. In terms ol Ire 
quency separation, A/inay vary from approximately 25 to 2000 Hz, although 
studies inevitably give different results (Moore, 1989; Plomp, 197<>). ( hie esli 
mate of the actual linear distance along the basilar membrane associated with 
A/ is 1.2 mm (Roederer, 1995, p. 3(i). 

Thus, frequency discrimination of two simultaneously sounding pun- 
tones also is primarily dependent on the location ol basilar membrane slim 
ulation. The jnd for frequency discrimination of two simultaneous tones is 
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considerably larger than the pul lor deluding changes in a single pure tone 
of varying frequency (Knrdrici, I!)!).'}). However, musicians rarely fleal with 
pure tones. 

Pitch Processing of Complex Tones 

A complex tone contains more than one frequency. It differs from a com- 
bination of pure tones in that the waveform from one sound source is com- 
plex. A bowed violin string, a plucked guitar string, a blown trumpet, and a 
human voice all output a complex waveform which is a mixture of individ- 
ual frequency components, all of which arise from the source’s complex 
vibration pattern and interact to determine the complex waveform. Even 
I hough the complex tone contains multiple individual frequencies, the lis- 
tener usually perceives the tone as having one distinct pitch sensation. 

There are exceptions to the one-sensation norm. Some wind instrument 
players ( an produce multiphonics, i.e., tones which are a mixture of simulta- 
neous individual sounds where no one pitch is dominant. (While some 
novae llute, clarinet, and saxophone players produce multiphonics quite 
,n i ulenlally, the deliberate use of multiphonics is a carefully acquired skill!) 
I In Inphonit or “throat” singing style ofTibet and other Central Asian loca- 
i loir, i a carefully developed musical use of complex tones where there is 
mole ilinu one pitch sensation. Known as Xoomij, Khoonei, or Xoomi, the 
is lr b .times a high melody pitch and a simultaneous low drone pitch. The 
high pill h apparently is due to resonance in the rear of the vocal tract; this 
e\p|.ni.ilion currently is favored over any double sound source theory, there- 
by maintaining the idea that there is one complex tone, without one domi- 
nant pilch sensation (Adachi & Yamada, 1999). 

I he complex tone’s individual frequency components include a funda- 
mental frequency (generally the lowest frequency) and higher frequencies, 
which may be in a harmonic or an inharmonic relationship. In a harmonic 
relationship, all higher frequency components are in an integral multiple 
relationship with the fundamental; i.e., nondecimal whole numbers multi- 
plied by the fundamental frequency will give the frequencies of the higher 
components or harmonics . In an inharmonic relationship, the higher compo- 
nents are related in a nonintegral multiple manner. Musical complex tones 

I Inlorliiimlciy, the labelling of tonal components is inconsistent: partial, harmonic, and overtone 
in e used interchangeably, albeit erroneously. A partial is any component of a complex tone, regard- 
less ul ,ui> mathematical relationship or lack thereof. A harmonic is any frequency [not necessarily 
a component of a particular tone) in an integral multiple relationship wilh (he fundamental. (The 
liiniliimenlal itself is the first harmonic; 1x1= f.) An overtone is any harmonic other than the funda- 
mental which is in a particular complex tone. Any component of a complex lone is a partial; it may 
a may not be a harmonic. Any integral multiple of the fundamental is a harmonic; it may or may 
not be a partial or an overtone (Backus, l!»77). 
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quencies, even noises, can generate neurul “templates” which, once learned, 
provide a basis for comparison and auditory decision making. Iwo stages 
comprise their model. In a cochleai filtering stage, input to the auditory 
nerve is analyzed and enhanced to resemble a synchronized response of cells 
m the cochlear nuclei. In a coincidence detection stage, responses from char- 
acteristic neural firing frequencies are compared across the input channels. 
( )ver time, coincidences accumulate, thereby forming harmonic templates to 
which incoming frequency combinations may be compared. Essentially, the 
Shamma and Klein model appears to involve learning robust harmonic 
approximations which help identify and assign pitch to a wide range of com- 
plex tones. 

In temporal models, low pitch is elicited by the time interval between recur- 
i ing aspects of the overall pattern, such as the time between waveform peaks. 
I’hrough a neural process called fundamental tracking, a wave’s repetition fre 
quency can yield the overall low or periodicity pitch sensation. (For example, 
a complex tone with components of 50, 100, 150, 200, and 250 Hz will make 
a wave with an overall repetition frequency of 50 Hz, as will a complex tone 
with components of 450, 500, and 550 Hz. In each case, the fundamental 
tracking mechanism yields the pitch sensation corresponding to 50 Hz.) 

Temporal models can not account for situations where tonal components 
do not interact in either ear. Such noninteraction is illustrated by the classic 
Houtsma and Goldstein (1972) study where, using earphones, the investiga- 
tors presented randomly chosen paired upper harmonics, without the funda- 
mental monotonically (both harmonics to one ear) and dichotically (one har- 
monic to each ear) to three experienced musicians. The musicians could ret 
ngnize melodies formed by the “missing” fundamentals in both conditions, 
even though the harmonics could not combine in either ear in the dichotic 
condition. Fundamental tracking is a central (in the neural network) rather 
than a peripheral (in the cochlea) process. 

Given pattern recognition models’ difficulties in accounting for harmonit 
complexities and temporal models’ difficulties in accounting for tundamcn 
lai tracking of dichotic signals, as well as the fact that adherents of both 
schools of thought can describe situations where their respective models 
apply, one logically might seek a model that incorporates aspects of both 
model classes. One such model is Moore’s (1989, pp. 183-187) live-stage 
comprehensive model; the authors believe that it remains one of the most 
comprehensive and logical models of complex tone pitch detection. 

Moore’s first stage is analogous to a series of overlapping filters which pass 
through and/or modify certain aspects of stimulus information. Filters 
responding to low frequency components resolve individual components 
and output simple waveforms f illers responding to high frequency compo- 
nents output complex waveforms, whn li are based on the interaction of sev- 
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eral components and have repetition rates corresponding to die complex 
stimulating waveform. 

The second stage involves tiansduction (energy conversion). Neurons fire 
in accordance with basilar membrane motions to represent the waveform’s 
temporal structure. Particular neurons are “driven” by the waveform’s fre- 
quency components that are near the neurons’ “characteristic frequencies” or 
frequencies at which the neurons are most likely to fire. 

The third stage analyzes die times between firings of each neuron. Then, the 
fourth stage compares all diose times and searches for common time intervals. 

In Moore’s final stage, a decision stage, one time interval is selected from 
the array of intervals yielded by earlier stages. The perceived pitch of the 
complex tone then is the pitch elicited by the reciprocal of the selected time 
interval, (frequency, the number of vibration cycles in a designated time, 
and period, the time required for one complete vibration cycle, are related 
ret iprocally, e.g., a frequency of 100 Hz and a period of 1/100 sec are recip- 
rocals of each other.) 

Moore’s model predicts that lower frequency components dominate the 
pitch assignment process: Information for the lower components is less 
ambiguous than for the higher components since die lower components are 
mole likely to have distinct individual waveforms, in accordance with the 
mod. I , Ins! stage. Research (Plomp, 1967b; Ritsma, 1970), however, sug- 
gesls a spectral dominance, in which the components mainly determining the 

pies tone's pitch vary with the fundamental frequency. In general, the 

low. t the fundamental, the higher the component numbers of important 
. omponeuts. The degree of any component’s dominance may vary as a func- 
tion ol tin' component’s strength in relation to neighboring components 
(Moore, (ilasberg, & Peters, 1985). 

The details of complex tone pitch perception are intricate and under con- 
tinual investigation. The detection process is quite robust: Even tones with 
significant amounts of inharmonicity and tones with relatively few frequen 
« y components may elicit a clear sensation of one pitch. Musical settings add 
further complications. Sethares (1998, p. 36) stresses that tonal context influ- 
ences low pitch; the auditory system “hears” what makes the most sense 
within the particular sound environment. A logical sequence of pitches, as in 
i melody, may make particular individual tone pitch assignments preferred 
:>vci others. 

I Jiscussion of complex tone pitch perception may appear rather arcane: 
Most musicians and many students of musical behavior are not particularly 
onccrned with the process by which low pitch assignment occurs. 
Nevertheless, they should recognize and appreciate that tonal music as we 
mow it could not exist without the intricate neural processes involved; peo- 
>le would be limited to pure tones or continual hummus 
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puts signals in opposite phase with frequencies in designated ranges. (Of 
course, the undesirable noises me environmental sounds, not combination 
tones.) 

Combination tones are spec ial musical phenomena, limited to situations 
where the primary tones are sufficiently loud and in tune. Since they can 
interact with physically present parts of die sound to increase tonal com- 
plexity, they may alter the way in which a listener experiences a tonal stim- 
ulus. They may have some musical utility in “enriching” a sound. 

intervals 

An interval is a simultaneous or successive sounding of two tones. 
Musicians often call a simultaneous interval harmonic and a successive inter- 
val melodic. Isolated interval phenomena of interest to the psychology of 
music include consonance, apparent pitch, and interval size. Lengthier 
set|nences of intervals form musical phrases and melodies. 

( '( ins. )NAN('lv -DISSONANCE. Historically, varying uses of the terms as well 
as different views of what determines an interval’s classification have con- 
tused die study of consonance and dissonance. A simple consonance = pleas- 
i n I oi test lid, dissonance = unpleasant or strident labelling scheme is inade- 
i|iiule Kquating certain tunings with consonance, Peterson and Smith (1930) 
asked subjects to evaluate mistimed intervals and report “unnatural” ones. 
Ihigi; 1933) reported that subjects were confused when asked to classify 
Intervals on the basis of fusion, smoothness, blending, and purity (all of 
which have nonauditory connotations) as if the characteristics were synony- 
mous lie felt that consonance is not necessarily a pleasantness-unpleasant- 
ness dimension; affective reactions to intervals somehow should be removed 
from actual consonance judgments. Over 40 years later, Terhardt (1974a) 
divorced psychoacoustic consonance (the absence of “roughness”) from musi- 
cal interval sensations: Psychoacoustic consonance is a matter of frequency 
distance, whereas musical intervals are ratio phenomena. Difficulties with 
consonance theories and judgments are related to psychologists’ and musi- 
i ian.s’ inabilities to agree regarding a single working definition. 

Perhaps a single definition is impossible due to the complexities of musi- 
« al context. Penney (1988) recognizes five varieties of consonance and dis- 
sonance. In melodic consonance, the melodic context of successive (melodic) 
intervals determines the interval’s classification. Polyphonic consonance is the 
pleasantness-unpleasantness, restful-strident aspect of simultaneous intervals. 
In counterpoint, where simultaneous horizontal movements of musical lines 
may override vertical sound structures, the voice leadings influence a contra- 
puntal consonance. Functional consonance is how an individual tone relates to a 
one within a chord, usually the “tonic” or “home tone”: A matter of move- 
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tion is extreme, given (lie peisblcnt, all ><*it inconsistent use of die terms. Less 
radic ally, Bharuclia (15)84) relates consonance-dissonance to musical context 
by suggesting that establishment of tonality at the beginning of a musical 
work generates expectancies regarding stable and unstable tones in a melod- 
ic context. Unstable tones tend to resolve or be assimilated into stable tones 
or anchors; consonance or dissonance then may have meaning in accor- 
dance with melodic structure. This may be far more salient than labelling or 
evaluating isolated intervals. 

Sethares (195)8) suggests that rather than being interval phenomena, con- 
sonance and dissonance depend on the tonal spectrum. Since timbre (the 
apparent quality of a sound, discussed below) varies with the mix of fre- 
quencies and their relative amplitudes and phases which comprise a spec- 
trum, consonance and dissonance result from timbre. Sethares describes a 
dissonance curve, the height of which depends on the frequency relationship 
and the relative amplitudes of the interval components. Intervals occur with- 
in a m ale context, and spectra and scales are related if the heights of the dis- 
sonance curves are at minimal positions for scale degrees in relation to a 
toiiii | list what is dissonant will vary vvith the spectrum; the classically dis- 
sonant augmented fourth is not dissonant with certain spectra. The details of 
tin Sethares approach are complex; readers are referred to his text for details 
ol Ins functional dissonance curve equations. The main point is that yet 
ngiiin, consonance-dissonance are perhaps better conceived as musical con- 
Icsiii.il phenomena rather than isolated intervalic phenomena. Regardless of 
i oiu eption or labelling, the phenomena will not go away; they are inextri- 
cably bound up with the auditory system’s processing of multiple sounds 
(Pierce, 15)5)5)). 

Al'I'Alil N l Pitch. An interval comprises two tones. Normally, each tone 
retains an individual pitch identity within the simultaneous interval; the 
interval is not a unitary sound (unless it is a unison). Yet, a certain amount of 
tonal fusion may occur; fusion may suggest an intervalic pitch. 

Farnsworth (15)38, 1969) investigated Stumpf’s principle, which said that 
the lower tone dominates the pitch of any simultaneous interval. Contrarily, 
Farnsworth found that the upper tone dominates, except for musically 
untrained individuals and some basses. Since harmony, an extension of 
intervals, is not a unitary pitch sensation, the whole concept of a single pitch 
for an interval seems amorphous, although there may be some value in 
studying dominance of one part of a harmonic section over another. 

( )ne still unanswered question is why two simultaneously sounding 
sources, like two violin strings, usually produce what people hear as an inter- 
val, but a single sound source, such as a complex tone or even a noise that is 
more complicated acoustically than the interval, is heard as one sound. The 
answer may lie in the brain’s ability to use various cues related to localiza- 
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in apparent size willi m< leasing frequency range. Radocy (I97H) found that 
perceived interval size is a highly idiosyncratic function of interaction among 
the particular interval, interval direction, subjects’ musical experience, and 
frequency range. 

Heating 

hirst order heating , a perceptible rise and fall in loudness, is experienced 
with the simultaneous sounding of two slightly different frequencies. It results 
from the periodic changes in the superposed waveform. The beat frequency 
for a mistimed unison is equivalent to the difference between the two fre- 
quencies; the greater the frequency separation, the faster the beating. With 
sufficient frequency separation, the beating becomes roughness. Once the 
frequency separation is great enough that the difference between the basilar 
membrane stimulations equals the critical band width, the listener experi- 
ences ,i clear sensation of two simultaneous tones. Beating provides a very 
obvious clue that two instruments or voices are “out of tune” with each other. 
Ilowevei, tuning by eliminating the beats between a reference tone and a 
lone to be tuned may be ambiguous (to the tuner) because of uncertainties 
teg, tiding the direction of deviation. After investigation, Corso (1954) long 
ago suggested that unison tuning may depend more on pitch matching than 
on beat elimination. 

Beating of a mistimed interval other than a mistuned unison, particularly 
an octave, fourth, or fifth, is second order beating (Roederer, 1995, pp. 10-43), 
wliic li may result from the peripheral interference of combination tones, or, 
i spec tally at lower frequencies, from central neural processing (Plomp, 1976). 
Also known (unfortunately) as the beating of mistuned consonances, second 
older beating is more ambiguous than first order beating. Just what fluctuates 
or “beats” is not obvious. Second order beats are strong when the beating 
interval is below 500 Hz. The beats become progressively weaker above 
1 000 II/.. When audible, the beats do not disappear when noise is introduced 
o cover (mask) possible peripheral effects such as combination tones; evi- 
lence strongly suggests central processing of second order beats (Plomp, 
I967u). 

II ,i different sound is presented to each ear in such a manner that the 
minds can not possibly mix until they reach the neural pathways, binaural 
i rating may occur. Perrott and Nelson (1969) found that likelihood of such 
•eat detection varied with frequency, with detection most likely around 500 
I/. I he beats may appear as a rapid flutter, or, especially with small fre- 
iiency differences, a fused sensation may appear to travel around inside the 
slener’s head. While binaural beats may appear to have relatively little 
msical significance, the expanding technology encompassing ever more 
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period." D(‘ Gain/a (1970) tudlt tiled lliat isolated sounds at inn ted her small 
children, but as they mutim'd inusu al form, structure, ami tonal relations 
became more salient than individual pitches. The auditory system can per- 
ceive details, but it also ran perceive structure: In music, structure becomes 
more important than the details which foster absolute pitch development. 
Indeed, in a musical context, pitch relationships usually are more important 
than the actual pitches themselves. The critical period involves an imprinting 
theory, analogous to the maternal connection a hatched duckling makes with 
the first moving object it encounters (usually mama duck). During the criti- 
cal period, a label is highly associable with a tonal sensation, and the correct 
label sensation associations, if formed, become absolute pitch. 

Investigation of absolute pitch requires using varied stimuli and avoiding 
relative pitch cues. Ability to label tones only from an instrument with which 
the listener is familiar or coming within a minor second of the correct letter 
name are not enough to justify labelling the listener as possessing absolute 
pitch. Many people probably can learn to identify certain tones some of the 
time, but lew' can learn to identify all tones all of the time. In their detailed 
discussion of absolute pitch, Ward and Bums (1982) indicate that frequency- 
inti h relationships are acquired early in life and that, despite many attempts, 
only one person has been able to acquire absolute pitch as an adult. In a later 
edition of the text in which the Ward and Burns chapter appeared, the updat- 
ed a 1 1 it It* Ward, 1999) indicates that attempts to teach absolute pitch gener- 
ally me unsuccessful, and that possessors’ internal standards may shift after 
age fit). If absolute pitch is desirable, more consideration of the means by 
w hi< Ii the labels are attached to the sensations, particularly in the alleged crit- 
i( a I period, is necessary. 

t'itch Measurement 

Pitch may be measured in various ways, but any technique must use a 
human observer (or an apparatus built to simulate one). The stroboscope, 
digital frequency counter, and spectrum analyzer measure frequency, not 
pitch. Since pitch is defined as a human sensation, its measurement requires 
human sensation. 

Qualitative judgments in the form of pitch matching, as illustrated by into- 
nation judgments and tuning adjustments, are one type of pitch measure. 
Quantitative judgments are illustrated by the met scale, where 1000 mels 
equals the pitch sensation of 1000 Hz (Stevens, Volkmann, & Newman, 
1937). A table equating frequency in Hz to pitch in mels appears in Stevens 

1 1 Although lie him heard tales ol individuals not acquiring absolute pin It until adulthood, in 29 
years ol university teaching, each fa-rson that one of the aulhoiv 1 Itl.K met who (rovsessed absolute 
pin Ii had begun piano study no latei than age seven. 
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pitch distinctions. I-oudiirtot notation is limited to symbols for dynamic lev- 
els and words indicating a gradual change, whereas pitch notation has spe- 
1 1 lit locations on a music a I stall, Furthermore, although six basic dynamic 
levels /;/;, /;, //;/;, mf,f anti J] have been used for over 200 years, few instru- 
mentalists have a dynamic range capable of attaining those six discrete lev- 
els. This generally is not due to limitations of performance media. Restricted 
musical dynamic ranges and solo passages equal in loudness to full orches- 
Irnl passages, characteristic of films and television, as well as popular music 
with basically two dynamic levels, loud and even louder, may be partly 
responsible, but the general artistic demand for a wide range and variation 
in loudness seems restricted (Patterson, 1974). 

( )ur loudness discussion is organized around distinguishing loudness from 
other properties, measurement of loudness and systematic relations there- 
in >m, masking, loudness summation, and dangers to hearing. 

Intensity-Loudness Relationship 

Intensity and loudness are not interchangeable terms. Intensity is an objec- 
tivrly measured physical property, an amount of power. It often is expressed 
in pown units per unit area, as in watts per square meter (w/m-). Loudnessis 
,i •.ubjet live sensation of a sound’s magnitude or strength. Its perception 
n quin s an animate perceiver (or a machine built to simulate one). Sound 
level meters and spectrum analyzers do not measure loudness. 

I he amount of a sound’s intensity is the major determinant of its loudness, 
but the intensity-loudness relationship is not simple. A minimal perception 
time, varying from 10 to 500 msec and beyond, is necessary for a sound to 
build to its maximal perceived loudness (Scharf, 1978, pp. 205-206), and 
loudness may vary further with the time required for a sound to reach its 
maximum intensity (Gjaevenes & Rimstad, 1972). Prolonged steady sounds 
may diminish in loudness due to auditory fatigue, where the brain essential- 
ly diminishes attention to a prolonged sound because of irrelevance, or to 
hubituation, a reduction in stimulated neural activity (Roederer, 1995, p. 96). 
frequency confounds the intensity-loudness relationship; as discussed below', 
the loudness a particular intensity elicits varies with frequency. The ear’s 
vaiiation in sensitivity with frequency is especially important for music; in 
general, lower sounds may be played “louder” than higher sounds before 
they are judged as being too loud. 

Volume, Density, Annoyance, and Noisiness 

Other sound properties tangentially related to loudness include volume, 
density, annoyance, and noisiness. Volume is the apparent size or extensity of 
a sound, illustrated, for example, by a tuba usually sounding “larger” than a 
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compared to a ba.selinr .md plai ed on the particular intensity level, and I,, is 
the baseline value. 1 lie inlenilly at the threshold of hearing is often used; 
hence 10 u w/m 2 is a common baseline." 

Three consequences of a decibel value being a shorthand expression of a 
ratio are that (a) 0 dB does not mean an absence of power or a sound, (b) a 
relatively small range of decibels expresses a relatively large range of acousti- 
cal power, and (c) one can not simply add decibel values to obtain an inten- 
sity level for sound combinations. 

A comparison of a baseline with itself will yield an intensity level of 0 dB. 
This is not necessarily inaudible, depending on frequency; it simply is the 
result of the 1:1 ratio formed by identical intensity values. It is not a true 
zero, the genuine absence of the property in question. 

An intensity level of (iO dB represents the comparison of an intensity of 
It) w/nT (.000001 w/m 2 ) with a baseline of 10 •- w/m 2 . Similarly, 70 dB rep- 
resents 10 w/m- (.00001 w/m-). The 10 dB difference represents a tenfold 
1 10: 1) difference in power-,00001 is ten times .000001. An intensity level of 
HO dlt represents .0001 w/m- (10~‘); the difference between 80 and 60 dB rep- 
n cut a one hundredfold (100:1) difference in power-,0001 is 100 times 
000001 Any 10 dB difference in intensity level means that one sound has ten 
limes the intensity of another. A 20 dB difference always represents one 
sound having 100 times the intensity of the other; a 30 dB difference repre- 

■ tils 1000 limes, 40 dB 10,000 times, etc. The decibel scale is logarithmic; 

• ■quill (let ibel amounts represent equal ratios. 

( liven what the individual values represent, two decibel values can not be 

■ led directly in any meaningful way. Two intensity levels of 60 dB do not 

total I/O dll they total approximately 63 dB. Each intensity corresponding 
to 60 dll is .000001 w/m-; .000001 w/m 2 -I- .000001 w/m- is .000002 w/m 2 , 
not (MMX) I w/m-, represented by 70 dB, and certainly not 1.0 w/m-, which is 
represented by 120 dB. Any intensity level increases by approximately 3 dB 
when combined with an equivalent level. (Even 0 dB + 0 dB = 3 dB.) If tw'o 
summed values are not equivalent, the result will be something less than 3 
dll added to the higher level; e.g., 60 dB + of) dB = 62.2 dB. 14 

Although sound intensity level has become easier to measure in recent 

"Other himelinc.x exist. Dirks, Ahlslrom. & Morgan (2000, p. 107) say 10- lfi w/m 2 
0000000000000001 w/m 2 ) is most common. 

"This assumes dial the two underlying vibrations are in phase. If phase relationships change, the 
H’lglil ol (lie superposed waveform changes, so the intensity level changes. Constantly alternating 
‘Iii.nnu live and destructive interference, as in first order beating, will result in a constantly chang- 
ng combined intensity level. Destructive interference may result in a combined intensity level 
vlili li is less limn that of any single component; totally destructive interference will result in no 
ntensity (whtdi is not 0 d It; . 
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Figure 4-4. Sample equal loudness curves. The curves connect frequency-intensity level 
combinations which are judged to be equally loud as a 1000 Hz standard of a given inten 
sity level. 

measure of sound which is not based on judgment can not measure a psy- 
chological sensation resulting from sound. 

The Power Law 

The power law essentially says that a lawful relationship exists between tin 
increasing physical stimulus value and the rate of growth in some associated 
psychological response. That relationship is expressed by a decimal expo 
nenl, a “power function,” expressing the size of a response ratio as a I unction 
of a stimulus ratio. Equal stimulus ratios elicit equal sensation ratios. Under 
many conditions, the law seems to hold. Stevens’ ( lf)7.‘>) text, published 
posthumously with his widow’s assistance, provides many details. Magnitude 
estimation, a highly useful measurement technique that is based on matching 
one stimulus dimension to another rather than counting units, is important 
in obtaining the response measures necessary for investigating power law 
relationships. Stevens describes magnitude estimation in theory and in psy- 
chophysical applications; Boyle and Radocy (1!!H7, pp. 1H5 IKD) describe it 
in the context of musical performance evaluation. Black and Carlyon (11)1)5, 






Psydiolugital l •hunrfo turns of Musical lie/iavim 


1 2<l 

pp. 128 12!)) call magnitude estimation a “straightforward" approach to the 
necessarily subjective assessment of loudness, but they caution that instr uc- 
tions, size of differences between stimulus sounds, and individual biases may 
influence listeners’ judgments. 

When loudness is measured in sones and the stimulus is a narrow band of 
noise centered on 3150 Hz and measured in SPL dB, the theoretical power 
function is .67. In actual practice, other power functions may occur. The 
powei function will vary with the stimulus frequency range. Loudness gen- 
erally grows more rapidly at lower frequencies, and individuals vary in their 
sensations and their abilities to match their sensations with numbers. Despite 
the inconsistencies in power law relationships, one should recognize drat (a) 
loudness may grow systematically as a function of natural perceptual pro- 
i esses, and (b) individuals are capable of making more subtle loudness judg- 
ments than traditional musical dynamic markings suggest. 

Masking 

( Hiviou .lv, one sound, normally perfectly audible by itself, may become 
inaudible in the presence of a louder sound; this is simultaneous masking. The 
ma l ed nr covered sound is the masked tone (or noise); the sound that does 
tin ma king is the masker. Orchestral woodwind players sometimes will dis- 
regard certain technically demanding passages because they are not 
"exposed They feel that since other instruments will mask the “unexposed” 
passages in lull orchestral performance, there is no need to give special atten- 
tion to the passages in practice sessions. 

( 'lassie ci I studies of simultaneous masking generally show that a masker’s 
most effective masking is for sounds near its frequency 11 ' (although some evi- 
dence suggests that the masker may be more distant from the masked sound 
(Espinoza Varas & Watson, 1989, p. 89)), that the frequency area over which 
masking may occur may be greater for frequencies above the masking fre- 
quency (especially at high intensity levels), and that a noise is a more effec- 
tive masker than a tone (Egan & Hake, 19.50). In comparing a 45-partial 
inharmonic stimulus with a 45-harmonic stimulus, each based on a funda- 
mental frequency of 88 Hz, Treumiet and Boucher (2001) found that the 
inharmonic stimulus was a more effective masker than the harmonic stimu- 
lus, bill not as effective as a noise with an 800-Hz bandwidth. Oh and Lufti 
(2000) also found that inharmonicity enhanced the effectiveness of a mask- 
ing sound. Simultaneous masking has obvious musical importance. It also is 
exploited in environmental situations, as in providing background music or 

"•I I both the masker and the masked sound are tones, first order brultuR mav indirale the presence 
of die softer masked lone when the masked tone's frequency is close lo dial ol the masking lone. 
Second order beating may reveal octave relationships. 
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Loudness Summation 

Individual loudnesses sum 

under different^olidUions, loudness summation bas impedance for musical 

performance, composition, arranging^ demons trated that the 

a ss?ir Even 

simultaneous tones increases to a cntica p / PI r , () , ,, 

,00 Hz for a 500 Hz standard, to 18(1 Hz feu *“2, 

for a 2000 Hz standard), the loudness sensatu increase d beyond n 

™ " 1 " :T:L: ;™.. - 

ST ^ equivalent £ 

Loudness summation appears greatest or oroduces greater loiitl 

60 phons; uniform spacing of frequency components produces gm 

ness than nonuniform ^cmg- loudness summation identified by 

One may relate the three cases 1QO r <)‘2-93) 

Zwicker et al. to the critical band width ‘ (R ^ d ^ e that the total 
Frequency components within a enbeal band , intemitil , 5 . 

ISrHE SaSsBSs'snrs 


liw" 


i rmmrnwntiru <»/ iviiisiuu nrutivwr 


intensity. Symbolically, using I , in liidltiile total loudness, X to indicate 
summation. I, through I to indii ut< a gnmp of individual intensities, and I 
to indicate an “eliciting opeiutoi" loi converting an intensity or group ol 
intensities to the elicited loudness, the lust case (within the cbw) is 

L, = E[S(1, + In + . . . + !„)]. 

I lie second case (beyond the cbw but not greatly so) is 

Lt — X[E(I|) + E(I 2 ) + . , . + E(I„)]. 

I lie third case, where the components are well beyond the cbw, is where the 
total loudness is equivalent to the loudest component; there is no summa 
lion. 1 * 

In writing and arranging music, composers and orchestrators may exploit 
the different cases of loudness summation. A fully scored “open spacing" 
chord usually sounds louder than a “close spacing" chord, even with an iden 
lual number of instruments. In addition to differing in timbre, octaves usu 
ally sound louder than unisons. Generally, unless the frequencies differ 
extensively, tw'o well-spaced frequencies will sound louder than two fre 
i (Henries quite near each other. 

I he critical frequency difference for loudness vanishes under conditions 
ol dichotic presentation. For ear differences between the separate frequencies 
ol (I to “several thousand” Hz, Scharf (1969) noted that dichotic pairs remain 
equally loud. Dichotic summation occurred even when the tonal sensation 
w as of two separate localized tones, one in each ear. This is logical, given 
studies relating ordinary loudness summation to the basilar membrane’s cril 
teal band width. Dichotic presentation prevents phenomena that depend on 
the cbw. 

In one of his last published works, Stevens (1972) outlined a computation 
al procedure, based on laboratory observations, for the perceived loudness 
ol a noise divided into third-octave bands. By analogy, it may apply to mix 
lures of complex tones. The procedure uses a standard reference of a one 
third octave band of noise centered on 3150 Hz, the sone as defined earlier, 
l lie power law for loudness, equal loudness contours for noise, and the sum 
illation rule 

S, = S m + F(XS - SJ, 

|h I ln\ all assumes unchanging relative phase. In reality, as phase i liaises, the total amplitude of the 
superposed waveform, its combined intensity, and the resulting loudness will change us interference 
patterns change. Again, a combined (tmmmalcd) loudness mas lie millet llinn any of its compo- 
nents, especially with iwo components in i use one. 
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Given the loud pen imivt -.i \ I* ol unit li rock music, investigators have 
studied hearing decrement 1 ' In 101k performers and listeners. Jerger and 
Jerger (1970) measured the htMtitig M iisitlvlty of nine rock performers just 
before a performance and within one lioiu of the performance’s conclusion. 
Eight musicians showed a threshold shift ol at least l. r > dB lor at least one fre 
quency in the 200-8000 Hz range;" some losses were as high as 50 dB. 
Rintclmann, Lindberg, and Smitley (1072) exposed 20 women with normal 
hearing to recorded rock music at 100 dB SPL under two conditions: one as 
60 minutes of continuous music, the other as three-minute music segments 
alternating with one-minute segments of “background” (80 dB) disco noise 
The ITS was less for the intermittent music condition, although recovery 
(return to normal hearing threshold) was about the same for both conditions. 
The investigators noted that 50 percent of the women in the intermittent con 
<hl ion and 80 percent in the continuous music condition were “endangered" 
in accordance with published standards restricting daily exposure to high 
sound levels. 

People’s willingness to expose themselves to music at high sound levels 
despite dangers to hearing exemplifies risking future harm in the interest of 
immediate pleasure, as in smoking, excessive eating or drinking, and various 
hu ms of addiction. Yet, in the case of pulsating, incessantly pounding rock 
mush (wack-a-ZOOM, wack-a-ZOOM, wack-a-ZOOM . . .), there may be 
something more operating. Dibble (1995) identified a “rock and roll thresh 
old," .i point at which the music is loud enough to obtain vestibular respons 
es in addition to strictly auditory responses. The inner ear includes the semi 
i in 1 1 hi t canals, the organ that maintains balance and a sensation of location 
in span* by responding to movement. The vestibule known as the osseous 
labyrinth communicates motions to the semicircular canals, and the labyrinth 
responds to high sound levels. Dibble found from electromyographic record 
mgs that a sound in the 100-300 Hz range at a 90 dB SPL or higher could 
evoke a vestibular response. Five of ten subjects responded at 105 dB; nine 
responded at 120 dB. The resulting sense of self-motion may enhance the 
enjoyment of loud sounds. Todd and Cody (2000) also demonstrated that 
vestibular responses could result from the high sound levels found at rock 
concerts and in dance clubs, and noted that such a response is possible even 
in subjects who had lost cochlear function but maintained vestibular func- 
tion In more graphic terms, even when the ears surrender acoustically to the 
incessant pounding, the joy of movement keeps the person in the presence 
of overwhelming sound! 

Personal headsets provide listeners with ample opportunity to hear radio, 

' 'Some frequencies in this range may seem too high Tor mutit al put'pt ■'<">, but speech intelligibility 
iiilleis from u loss of high frequency because consonants then sound binned 
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Kaiford & Schubert, 1971; Kissel & Wessel, 1982). 

Influences within Waveform 

Within the dynamic waveform, the onset portion and other transient char- 
acteristics are especially important for the timbre sensation. I he onset, also 
called the attack, initial frequency smear, rise time, and initial transient, is the 
opening portion of a tone, where the energy supplied exceeds the energy 
expended. In tones produced by a continuous excitation of the vibrating 
source, such as with a bowed string, a blown reed or mouthpiece, or vibrat 
ing vocal folds, the onset is followed by a steady state section, where energy 
supplied and expended are roughly in balance. Tones produced by impul 
sive excitation of the vibrating source, such as piano, marimba, and plucked 
string tones, have no steady state. The offset or decay, where energy expend 
ed exceeds any supplied, concludes a tone. The envelope, the overall “shape" 
of the sound obtained by connecting the extremes of amplitude in the van 
ous tonal sections across time, is an important interactive aspect of the over 
all timbre. Within the envelope, the relative amounts of time spent in onset 
and offset are important musical expressive devices, particularly regarding 
staccato-legato contrasts and phrasing. The strange sounds experienced 
when a tape is played backwards result in part from the intended offset func- 
tioning as an onset, and vice versa. 

A vibrating system can not attain a reasonably steady vibration instanta 
neously. The onset contains a certain amount of “noise" in the form of addi 
tional inharmonic frequency components that will not be part of the steady 
state sound. Individual frequency components differ in their “rise times," oi 
tunes needed to attain their eventual amplitudes. Individual tones differ in 
their degrees of inharmonicity and the time required to attain a steady state, 
if one occurs. 

Winckel (1967) discusses extensively onset effects from theoretic al and 
experimental standpoints. Onset times vary among different instruments; the 
trumpet has a rapid onset of about 20 msec; the flute requires about 200 to 
300 msec. Furthermore, any tonal attack includes a rapidly decaying initial 
“smear” of inharmonic and harmonic frequencies (the onset), and tin 1 fre 
quency width (range) and time of the “smear” vary with the quality of attack. 
Staccato attacks have relatively wide “smears" and short onset times. Legato 
attacks have relatively narrow “smears” and long onset times. Onset behav- 
ior inherent in a musical performance medium is modified by performer 
idiosyncrasies and the acoustical environment. WinckePs classic work clear 
ly shows that attempts to compare “good” and “bad” sounds via an oscillo 
scope or to imitate orchestral insli umeiils with organs or synthesizers lac king 
sophisticated control of tonal portion*, .ue unlikely to be fruitful: They can 
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sounds, a form of information which maintains relative constancy regaidless 
ol the waveform changes due to changes in an instrument's puilinihii Inn 
(lainenlal frequency or overall intensity level. 

Roederer (1995, p. 152) discusses dynamic (“in context") tone source 
ice (ignition as a matter of timbre perception, resulting from neural process 
mg of waveform information, storage in memory with a learned label, and 
comparison with prior information. Anyone with normal hearing may expe 
iience the sensation of a clarinet sound as opposed to a trumpet sound, bill 
distinguishing between the two in terms of labels requires learning, which 
likely results in neural modification of cortical structures. 

Measurement of Timbre 

Timbre is multidimensional. As a result, there is not and can not be a 
measurement unit analogous to the mel for pitch or the sone for loudness. 
Yet (here is no shortage of verbal descriptions, or of attempts to relate par 
la 1 1 1 a i timbres to others in some qualitative or quantitative way. 
( tichestration texts employ many adjectives, such as “rich,” “mellow,” 
"thin," “buzzy,” “comical,” “noble,” etc. Quantification may occur through 
locating a particular tone along a set of dimensions. 

In recognition of timbre’s multidimensionality, modern attempts to meas- 
ure timbre usually apply the powerful mathematical technique of mu It id i 
mensional scaling to uncover underlying dimensions along which one may 
organize subjects’ ratings of the tonal similarity of diverse stimuli. Von 
Bismarck (1974a,b) analyzed subjects’ similarity ratings of a mixture of tones, 
noises, and steady-state vowel segments and found four factors that 
explained 91 percent of the variability in ratings. Sharpness, as in one pole 
ol .i dull-sharp dimension, was the principal factor. Grey (1977) found three 
dimensions in geometrical space along which subjects’ ratings of a variety ol 
suitliesi/.ed instrumental tones could be organized: spectral energy dislribu 
lion, low and high frequencies in the onset, and spectral fluctuations. 

While Rasch and Plomp (1982) indicate that multidimensional methndol 
og\ is essential because there is no way to order timbres on any unidimen 
•iinnal scale, one procedure (Pollard, 1999; Pollard & Jansson, 1982) quaiiti 
lies timbre by using the loudness in sones of spectral portions of the slimii 
Ins, such as the fundamental, the portion containing the second, third, and 
luiiilli partials, and the portion containing higher partials. This procedure 
wlm h Pollard and Jansson call a tristimulus method, arises, in part, from tin 
ilillt -initial sensitivity of the ear to given intensities across different frequen 
iy ranges. One could debate whethei the tristimulus method is unidimen 
■annul, and whether one really is meuNiu lng timbre. 


•*» ■ i rvUHlWilum t IJ IVlUStCdl H61UIV10T 

Sunmmry 

Chapter -1 presents con*idriiihlr infoi million related to music’s psychoa- 
coustical foundations. The mutcriul is Inherently complex; simplification is 
difficult. The following list itemizes the chapter's main points in an aphoris 
mic matter. 

1. Musical sounds depend on rapid atmospheric pressure fluctuations 
resulting from physical vibration, usually regularly recurring or periodic. 

2. Pressure fluctuations cause mechanical vibrations in the inner ear, which 
processes the signals and converts them to electrochemical signals direct 
ed to the brain. 

.i. Tones have physical characteristics (frequency, intensity, waveform, 
time), which would exist independently of any human observer, and psy 
chological characteristics (pitch, loudness, timbre, duration), which 
require a human observer. 

I Pitch, a tone’s apparent location on a high-low continuum, depends on 
the physical properly of frequency, but the pitch-frequency relationship 
is not perfect. 

In addition to its highness-lowness dimension, pitch includes dimensions 
ol debility (how obvious the pitch sensation is), and similarity, circulari 
tv, or intimacy (how a particular pitch relates to other pitches). 

(i Pitch assignment for a pure tone depends on the area of basilar mem- 
brane stimulation. 

/ A simultaneous combination of pure tones elicits a sensation of unison, 
beating, roughness, or two tones, in accordance with the tones’ frequen 
cy separation. 

K The amount by which a frequency must change in order to elicit a pitch 
difference varies with the individual, occasion, and frequency range. 

(I. A complex tone’s pitch depends on the low pitch resulting from the 
waveform’s spatial pattern and repetition frequency, detected through 
the central neural process of fundamental tracking. 

10. Combination tones result from cochlear distortion; they are distin 
guished from low pitch in that they require more than minimal intensity 
level for perception and are peripheral rather than central effects. 

1 1. Musicians usually consider consonance and dissonance as another label 
for various intervals, while nonmusicians evaluate intervals in accor- 
dance with reaction to intervalic quality. 

12. Consonance and dissonance judgments depend heavily on training and 
experience; some physical basis may exist due to tonal spectrum conbg- 
u rations and/or basilar membrane alignment of tonal components. 

1.1. Why complex tones from separate sound sources generally result in har- 
mony while individual complex tones yield a imil.iis pilch sensation is 
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Chapter 5 

RHYTHMIC FOUNDATIONS 


T he foundations of musical behavior examined in Chapter 5 contrast 
somewhat with the foundations or perspectives of Chapters 2, 3, and 4. 
Chapter 2 stresses musical behavior’s social and cultural dependence. 
Chapter 3 examines some functional applications of music in daily life, 
including ceremony, commerce, narration, therapy, and facilitation of learn 
ing. Chapter 4, employing what Sloboda (1985, p. 239) calls a biological 
approach to music psychology, addresses physiology and basic psychophys 
ical processes involved in perceiving and responding to tonal stimuli. 

With due recognition of musical behavior’s dependence on sociocultural 
and biological influences. Chapters 5 and (5 examine the contributions of cog- 
nitive psychology to understanding musical behavior. A superficial dichoto- 
my may appear between the study of musical behavior and music cognition, but 
the authors, as do most educators and psychologists, recognize that behavior 
and cognition are integr ally related and mutually interdependent Reasons for 
various educators, psychologists, and other writers appearing to focus either 
on behavior or cognition to the apparent neglect of the other often are deep- 
rooted, philosophical, complex, and perhaps irrelevant to the present discus 
sion. Since research from both perspectives has made invaluable contribu 
lions to understanding musical behavior, the authors have drawn on research 
from both. However, because of the dramatic surge of interest during the past 
two decades (e.g., Aiello & Sloboda, 1994; Butler, 1992; Cook, 1999; Desaiu 
& Windsor, 2000; Deutsch, 1982, 1999; Dowling & Harwood, 1980; J-iske, 
1990, 1993; Hargreaves, 1986; Hodges, 1980, 1996; Howell, Cross, & West, 
1985; I^rdahl & JackendolT, 1983; Serafine, 1988; Sloboda, 1985, I9HH; 
Taylor, 15)8 1 ), Chapters 5 and 6 seek to apply such contributions to the undo 
standing of rhythmic, melodic, and harmonic behaviors. 

Theorists. Dsvcholorrists. and educators increasinirlv are devotion efforts to 
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understanding rhvthm’s role in music and how neoole interact with musical 
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rhythm. Obviously, diverse approaches to studying rhythm and rhythmic 
behavior exist. Persons concerned with understanding rhythmic behavior’s 
psychological foundations must scrutinize and synthesize a vast body ol 
diverse literature into a conceptual liauiework that will provide a basis for 
uuder.slandinu the ihvtlunu hehaviots < >1 oerlomiers. listeners, and students. 
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I his < Impin' seeks In help llie temlei develop such a framework by examin 
ing (a) rhythm’s function In music, (b) rhythmic structures in music, (c) the 
role of movement in rhythmic pnccption and performance, (d) cognitive 
processes underlying rhythmic behavior, (e) research perspectives on the 
development of rhythmic behaviors, (I) leaching practices for developing 
rhythmic behaviors, and (g) approaches to evaluating rhythmic behaviors. 

Functions of Rhythm in Music 

Rhythm is an essential component of all musics, whether of primitive soci 
eties, non-Westem societies, traditional Western art music, or contemporary 
popular styles. As Gaston (1968, p. 17) notes, 

When the musics from all cultures of the world are considered, it is rhythm that 
stands out as most fundamental. Rhythm is the organizer and the energizer. Without 
rhythm, there would be no music, whereas there is music that has neither 
melody nor harmony. 

( ooper and Meyer (1960, p. 1) also view rhythm as a fundamental organ- 
izing component: “To study rhythm is to study all of music. Rhythm both 
nigani/.ON and is itself organized by all the elements which create and shape 
nniMi processes.” Sloboda (1985, p. 188) agrees that rhythm provides an 
important organizational basis in music and notes that “knowledge of the 
tonul structure can help determine the rhythmic structure, and vice versa.” 
Dowling and Harwood (1986, p. 179) state that “rhythmic information is, if 
anything, more fundamental to music cognition than pitch information.” 
( in tc*i cite and Kendall (1999, p. 780) suggest that using reference pulses and 
creuling musical patterns by unevenly dividing the times between pulses 
may lie among a set of cross-cultural “universals” that enable people to 
organize sound. 

Several writers suggest that rhythm and its various attributes serve func- 
tions beyond organization. Benjamin (1984) recognizes three particular func- 
tions of musical meter: to (a) provide a way for measuring time in terms of a 
specific work as it is heard; (b) facilitate the perception of group structure by 
providing an underlying framework for the melodic phrase rhythm, and, an 
essentially aesthetic function; (c) provide structural time-points that greatly 
expand the functional range of interplay between time and pitch. 

Mursell (1956, pp. 254-257), whose study and writing concerning rhythm 
■.panned 40 years, maintains that rhythm (a) gives life, sparkle, reality, and 
•xpressiveness to musical performance; (b) adds immensely to the pleasure 
>f listening; (c) facilitates musical performance and music reading; and (d) is 
lie best and most natural starting point for mush al < lealion. 

Galuielsson (1982, pp. 159 163) agrees that ilivlhm in music involves 
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always have common memilng” Muiirll (1937, p. 190), lor example, recog 
nizes two attributes u! music ,il rltyllim (a) the underlying beat and (b) the 
phrase rhythm. Coopei and Meyci (I960, p. 3) recognize three basic modes 
ol temporal organization: (a) pulse, (b) meter, and (c) rhythm. Gordon (2000, 
p. 32), in a departure from traditional terminology, recognizes “three uni- 
versal elements of rhythm”: macrobeats, microbeats, and rhythm patterns. For 
Gordon, macrobeats are essentially the same as conventional beats and serve 
to define tempo; microbeats are subdivisions of die conventional beat (into 
essentially twos or threes) and serve as the basis for determining meter; 
rhythm patterns typically range in length from one to three microbeats and 
when combined in a series form a melody’s rhythm (pp. 32, 40)3 Creston 
(1964, pp. 1-44), writing from a composer’s vantage point and considering 
rhythm in terms of “the organization of duration in ordered movement,” 
identifies four basic rhythmic aspects: (a) meter, (b) pace, (c) accent, and (d) 
pattern. Creston views the terms time and tempo as somewhat indefinite and 
inaccurate and replaces them with meter and pace respectively. Most current 
writers also use meter in place of time, but substitution of pace for tempo is 
less common. Tempo remains the prevalent term. Accent is used in the tradi- 
tional sense (emphasizing a beat), while pattern refers to any subdivision of a 
pulse oi beat into smaller units. 

Benjamin (1984, p. 359), however, maintains that accent and grouping “are 
the basic, if not neatly separable, modes of partitioning musical lime and that 
inelei is a secondary construct, imposed on the interaction of group structure 
and a< ( enl, in response to certain practical and aesthetic needs.” Gabrielsson 
(1973b), based on analysis of data from several experiments, recognizes the 
following properties of rhythm: (a) meter, (b) the level of accent on the first 
beat, (c) the type of “basic pattern,” (d) the prominence of a basic pattern, 
and (e) the “uniformity-variation” or “simplicity-complexity” of a rhythm. 

As may be apparent, any examination of music’s rhythmic structure is 
somewhat confounded by the fact that discussions of structure, particularly 
ones such as those by Benjamin (1984), Lerdahl and Jackendoff (1983), 
Gabrielsson (1973b, 1982), Clynes and Walker (1982), and Dowling and 
I lai wood (1986), necessarily reflect perceived structure, albeit in as “objective” 
a manner as possible. To varying degrees, such discussions treat rhythmic 
structure both as a psychological phenomenon and as an objective physical 
(acoustical) phenomenon. Consequently, discussions of structure reflect var- 

J C!ordon formerly referred to macroheats as tempo beats and to micmbeal\ as meter beats. (Jordon’s 
designation ol meter in accordance with subdivisions i>f the conventional beal is unique and contrasts 
with most definitions of meter, which involve regularized groupings ol conventional beats around 
an a< rented beal. (iordon also recognizes lime /uillrrns, whltli have been likened to harmonic 
ilivlhm, Inn he notes that they “bear no systematic relalionsliip to ilivimu putlerns or lo underly- 
ing mncrobculs or microboatx" ('Z(HH), p I ID). 
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A problem arises in disi iiv.mmi ol brut with respect to meter. Meter signatures 
ostensibly specify the unit ol nolatioii tliut receives a beat (i.e., fills the time 
span from one pulse to lire next) In piactii e, however, the unit the meter sig- 
nature designates as receiving the beat is not always the same as the beat one 
feels in response to the music, as, foi example, in a 3/4 “Viennese” waltz or 
a (i/8 march at a customary tempo. Mursell (1937, pp. 189-198) uses the 
German term lakt to indicate the felt beat. Farnsworth (1969, p. 233) refers 
to it as the true beat, while still others refer to it as the tactus, a fifteenth- and 
sixteenth-century term for beat. For this discussion, the metric beat is that 
which a meter signature indicates. The beat felt in response to the music is 
the true beat. Instances in which the true beat coincides with the metric beat, 
as it does in much music, simply are referred to as beats. 

Meter involves the grouping of beats, usually metric beats. Just as beats, 
meter is periodic in that its function is “to mark off the musical flow, insofar 
as possible, into equal time spans” (Lerdahl &Jackendoff, 1983, p. 19). Meter 
usually is considered in terms of notation and is commonly indicated by bar 
lines. The idea is that the first beat of each measure should receive an accent, 
thus delineating the meter. Obviously, music does not always conform 
inn hanically to this pattern; departure from the norm allows music to be an 
expressive medium rather than confining it to being mechanical or arith- 

I metic. 

1 Most theories of meter recognize that more than one level of meter may 
n| h i .tie within a musical work. Since meter involves grouping of beats, mul- 
tiple levels of meter are more a matter of perception than structure, and 
theiefore will be examined later in the discussion of meter perception. Here, 
it is sufficient to note that with rapid tempi, the effect on the listener often is 
In make the notated measure the felt unit of beat, rather than the metric beat, 
l’he listenei in turn may group the felt or true beats into multiple measure 
groupings to create a superimposed meter or hypermeter. Examples of hyper- 
metor include collecting one-beat waltz tempo measures into groups of four 
(ONE two three, TWO two three, THREE two three, FOUR two three; 
( )N E, TW< ), TH REE, FOUR; as in Strauss’s overture to Die Flederrnaus) and 
feeling an alternating measure pattern in a 2/2 or 2/4 march in groups of four 
Measures (ONE two, TWO two, THREE two. FOUR two; ONE, TWO, 
III REE, FOUR; as in the trio of Sousa’s “Hands Across the Sea”). 

In other instances, neither the metric beat nor the measure is the same as 
he true beat; e.g., 6/8 meter in moderate or faster tempo often is felt in twos, 
vitli the dotted-quarter note functioning as the true beat unit. Jaques- 
hilcroze (1921, Musical Supplement, p. 1) suggested a plan to make meter 
gnat u res more meaningful and avoid the confusion between the metric and 
ue beat. The note that represents the beal unit would be substituted for the 
iw'er number in the meter signature (see Figure >1). 
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which facilitate olhn groupings within the musical context as well as serving 
various other musical and aesthetic lum lions. 

Kramer (1988) mnintains that theic are really just three types of accents- 
stress, rhythmic, and metric I lc believes that additional accent classifications 
only call attention to factors that c ause accents. What musicians commonly 
call accents because they require action in performance are stress accents, 
created by a sharp attack, a high loudness level, an embellishment, etc. Stress 
accents operate independently of the metric downbeat. Metric accents, 
which may occur on rests as well as on notes, essentially help define the reg- 
ular grouping of beats. Rhythmic accents help define rhythmic groups at sev- 
eral levels, e.g., a motive, phrase, period, section, or movement. 

Beat, meter, tempo, and, to a degree, accent are the most agreed upon 
aspects of rhythmic structure. Phrase rhythm, melodic rhythm, rhythm pat- 
tern, or rhythm group are some names given to the rhythm of the melody 
and harmony parts that overlie and/or are intertwined with beat, meter, 
tempo, and accent. These “overlying” aspects of rhythmic structure consti- 
tute an area in which it is quite difficult to separate discussion of physical 
structure from rhythm as a psychological phenomenon. Whereas beat and 
melei essentially provide reference points in musical time, tempo refers to 
the peed at which beats recur, and accent provides a means for emphasiz- 
ing a beat or some part thereof, a listener may group phrase or melodic 
ilivthm patterns at various levels. Because grouping is a function of both the 
inimical structure and the perceiver’s experience, most of the discussion 
icgai ding grouping is within the section below on rhythmic perception. 
I lowever, some descriptions of the basic structural units of melodic rhythm 
are included here. 

Mm sell (1937, pp. 176-185) and Cooper and Meyer (1960, p. 6) recognize 
some basil rhythmic groups called “units," which involve grouping unac- 
cented pulses around an accented pulse as the basic structural level for 
melodic rhythms. Derived from ancient Greek poetic meter, the five basic 
units include iamb (- A ), anapest (- A ), trochee ( A -), dactyl ( A ~), and amphibrach 
( A A ); a dash indicates an unaccented pulse. Theoretically, these units 
underlie music’s melodic rhythm, but Yeston (1976, pp. 27-84) notes several 
problems in attempting to reduce rhythm to such basic units, particularly 
when perceptual processes are considered. He maintains that attempts to 
analyze rhythm into these terms are overly reductive and do not reflect real- 
istic rhythmic variants. 

Gordon (1971, pp, 67-71, 1980, pp. 31-58, 2000, p. 40) and Creston (1964, 
pp. 34 43) view subdivisions of beats as the underlying structural units for 
melodic rhythms. Both Gordon and Creston agree that beats are subdivided 
into basically twos or threes. When the beat is divided into two equally 
spaced subdivisions (which he calls microbeats ), Gordon labels this duple 
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ini dynamic systems iippium It best u< • mints lor rhythmic behaviors. Despite 1 
the diverse perspectives, movement Is a part of most theoretical explana 
lions, and this section examines some traditional perspectives regarding 
movement’s role in rhythmic perception and production. It begins with a 
brief overview of some general theories that address the issues of 
mental/motor interactions and concludes w ith a brief discussion of two the 
orelkal perspectives on the relative roles internal timekeepers and dynamic 
systems approaches, which incorporate movements, play in explaining 
human rhythmic behaviors. 

Piaget, who devoted a lifetime to epistemology, maintains that early sen 
soriinotor learning is the basis of intellectual development and suggests that 
il provides the framework from which and in which perception itself origi 
nates and evolves (Flavell, 1963, p. 472). Hebb’s (1958, p. lib) studies of 
1 himpanzees’ early sensorimotor experiences support Piaget’s view. Chinv 
pun zees whose sensorimotor experiences were limited greatly during infan 
• \ were much slower at learning simple tasks than were chimpanzees that 
were allowed normal sensorimotor experiences. 

\ tews that motor activity aids in thinking are not new. Indeed, early motor 
theories served as the impetus from which modem views concerning the 
jellei 1 ol movement on thinking evolved. The motor theory of thought orig 
iii.dK was devised in order to avoid postulating ideation to explain thinking. 

< hi t ID years ago, Hcbb (1958, p. 58) noted that while thought involved 
more lhau motor activity, theoretical conceptions concerning sensory feed 
bat I had continuing validity and importance for understanding serial behav- 
ior. 

Sensory feedback usually is of two kinds: exteroceptive and propriocep 
live I , vents external to the body excite exteroceptive sensor) 1 cells; body 
movements excite proprioceptive cells. Proprioceptive feedback is of particu- 
lai importance in understanding rhythmic behavior. 

\\ bile proprioceptive feedback often is equated with kinesthetic feedback. 
Moprioception long has been the preferred term for feedback from move 
'lent rather than kinesthesia. The concept of kinesthesia generally is associ 
iled with introspection, whereas proprioception emphasizes neurophysio- 
ogically observable receptor and sensory nerve action (Osgood, 1953, p. 
*!>)• 

Galvao and Kemp (1999) note that proprioceptive feedback “is believed 
o have a central importance for the development of motor performance of 
my type" (p. 132). Their review of terminology and issues related to kines 
hesia and proprioception, however, points out a longstanding controversy 
eluted to use of the two terms. They note that such views have been 
eplaced by an integrated view of mind and body and suggest that kinesthe 
ia might be the more appropriate term because it mu) refer to “both a sense 
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Kaily (1985, pp. 237-238) notes that music making involves human move- 
ment and that the human sensorimotor system is integral to music making. 
I le goes on to argue that to consider music as only a sonic product of cogni- 
tion fails to recognize the importance of the sensorimotor system in perceiv- 
ing and performing music. 

In recent years psychologists have sought to develop theories to explain 
rhythm perception and performance, and a particular issue is whether 
rhythm perception and performance are under cognitive control or whether 
movement is involved. As Summers (2000, p. 3) states, 

on die one hand, proponents of cognitive approaches have argued for the cen 
tral {cognitive] control of timing in terms of temporal codes stored in motor 
programs or internal time-keeping mechanisms. On the other, dynamic sys 
terns theorists argue that time is not direcdy controlled in movement, but 
rather is an emergent property of self-organising |sic| processes in the neuro 
motor system itself. 

Desain and Windsor (2000, p. xii) note that rhythm perception and pro 
dnction are linked to acts of synchronization in studies that ask people to 
c oordinate movements (usually tapping) with an external stimulus (usually a 
metronome-like pulse). Much of the research and theory is based on subjects’ 
abilities to maintain a steady beat after the external pulse is discontinued. 
While musicians might find this research base quite limiting, psychologists 
have used the procedure to develop theories of rhythm perception and per- 
formance, and the authors believe they have relevance to the present dis 
Mission. 

Beck, Peper, and Daffertshofer (2000) recognize two broad theoretic al 
approaches to explaining rhythmically timed movements: timekeeper models 
and linear oscillator mode&.Timekeeper models, part of a class of tnoloi pm 
gramnung theories which in turn are a subset of information processing tin 
m ies and cognitive constructivism, have two basic aspects: a central c ontiol 
ling system (timekeeper) and a controlled system (movement execution svs 
(cm). Such models postulate an “internal timekeeper” and attempt to explain 
asynchronies of tapping a single rhythm, steady beat, or pulse following l lie 
cessation of an external pulse. “The sole variables of interest are time inter- 
vals, i.e., intertap intervals and asynchronies” (p. 14), which “arc assumed to 
be the product of an internal clock or timekeeper that generates motor com- 
mands at regular intervals” (p. 14). The clock and motor processes are con 
sidcred “uncorrelated stochastic processes,” and the observed temporal vari 
ability provides the basis for inferring the timekeeper’s nature. A limitation 
of the timekeeper model is tli.il il is concerned only with the stability oi syn 
chronized timing performance (j» l. p »). 

Nonlinear oscillating models i onsidi i 1 1 iy t limit movement and the phys- 
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iologiral processes ili.ii ,n ms ii .r. manifestations of dynamic pattern 

formation or self-orgnni/.nlion" (Heck, I’eper, & DaiTertshofer, 2(N)<), p. 15). 
Reflecting a dynamic systems appmucli In under -standing movement coordi- 
nation, it “derives its emphasis on pattern formation and self-organization 
from synergetics, the interdisciplinary approach to complex behavior in 
physical, chemical, and biological systems” (p. 15). The dynamic systems 
approach takes into account the contributions of behavioral, neural, and neu- 
romuscular levels of activity to rhythmic movement. In essence, the dynam- 
ic systems approach is much broader and yields considerably more infor- 
mation than timekeeper approaches. 

Ileek, I’eper, and Daffertshofer (pp. 27-29) note that attempts arc under 
way to combine the two approaches, particularly to accommodate cognition 
into the dynamic systems approach. As yet, these approaches are still in 
process and have not been applied to descriptions of rhythmic behavior. 

Todd, O’Boyle, and Lee’s (1999) “sensory-motor theory of rhythm, time 
perception, and beat induction” is an example of a dynamic systems 
approach to modeling rhythmic behaviors: 

The essence of the sensory-motor theory is that the experience of rhythm is 
mediated by two complementary representations: a sensory representation of 
the motional-rhythmical properties of an external source, on the one hand, and 
a motor representation of the musculoskeletal system on the other. . . . The sys- 
tems, by learning, tune into the temporal motional properties of the physical 
environment, whilst the motor control system, also by learning, tunes into the 
dynamic properties of its musculoskeletal system, (p. 26) 

Ibdd, O’Boyle, and Lee claim the theory offers a plausible account of sever- 
al aspects of time psychophysics without postulating the existence of an 
“internal clock,” for which they say no direct evidence exists. 

Clarke (1999, p. 495) suggests that the relationship between rhythm and 
movement can be considered from two perspectives, with rhythm and tim- 
ing seen either as the consequence of movement or as the motivation for move- 
ment. Issues related to the former essentially are those described by Beek, 
I’eper, and Daffertshofer (2000), who focus on the timekeeper versus dynam- 
ic systems approaches to modeling rhythmic behaviors. Citing Shaffer (19K2, 

1 9K I), Clarke suggests that response might be influenced by some internal 
clock mechanism and that rhythm patterns “are produced by overleamed 
motor procedures that specify movement patterns that have as their conse- 
quence a definite liming profile. Timing properties are thus the consequence 
of movement rather than a control parameter in their own right” (p. 495). 

' Headers interested in further information regarding the ihecueticnl ntudris and approaches are 
encouraged lo review several articles in Part I of Desain and Wlndsni (UO(IO), 


Hhythinii frmdalions 




,,„To„ Co, movement, ntudl, sublystenis, ow *» Tel. 

. loot accompanying mot,,, n inf u all d il.c other uNsodale* on ' 

lively rapid periodic phenomena ( ' (body swi ,y and whole body 

Iwer and L restricted views accommodating 

movement generally) (PP- 49 ' j'ci'mher psychologists remains to bo set 

I >nlh approaches ^llheacceptedbyotherps^.^ „ role o 

So, what do such theories have l * “ m in music? At the risk of 

movement in rhythm pe«*P u “" “ £ aIS provide a theorem al 

oversimplification, the models conttov syjip ^ ^ (ce „ lr al) versus 
and academic exammanom of dta ( rtcal levcls) contributions to con 

proprioceptive and other p P , nce an d production, 
ml and direction for rhythm pei ^ lha t rhythmic behaviors ait 

petcepdon and 


cognitive Perspectives on Rhythmic Behavior 

The authors consider movement »«en<W “^Tytota bclJuns 
reption and perfonnance>« ^ ^ „ f „ growing body o 

mvolve cognition. 1 roenition in rhythmic behavior, 

research related to the role of copimo ^ a topit D f consulcubl 

In recent years, rhythmic bchav.o rh ^ with explaining «*, 

interest to psychologists most ,-^Tontemporary cognitive persp., bv. 
modeling rhythmic beh *™ r ‘ . rhythn ric behaviors, and mdeed n« • 

Most contemporary psycholo^ste y^ ontro ^ &nd explanations oft*. 

musical behaviors, as under ^ models of the cognitive prmo 

involve the development oi Uieor usually indu de sonic lyp o 

underlying rhythmic beh ^°” o internal clock, or timekeeper) an * 

infinitive controller (e.g., mo current parlance o ton 10 

movement execution system (or ^ & yiew of cognition 

ory) (Summers, 2000, pp- • atobroach that involves postu latmg «»• 

reflecting some type of !“Xttioning in coordination with the comply 

or more nonlinear oscilla oi. uid sensorimotor systems invo 

..Uributes of the neural, ncummuK l ^ a((( . mho fer, 20«X1 pp. lift' 

rhythmic behaviors (lh-t k. 1 • |m muU Uevel theory of lira" 

dynamic systems approach " inn ' c „ tormidun. n 

■old behavior that elttcidaw d,«c " alld the formahon n 

th" brain K more .^ r >«.. M !>»""" «■«**• 1 ■>■ *» 

behavioral patterns (Beek, | 


ISycholugtml Inundations o) Musical Behavior 


ir»K 

Proponents of (lynnml< ivMrms approaches take issue with formalist 
approaches, notably that ollncd bv Emlithl and Jackendoff (1983). Eck, 
Gasser, and Port (2000, pp. !/>H lot)) argue that formalist approaches are over- 
ly dependent on symbol systems (notation) and fail to account for continuous 
timing properties of real performed nmsii . They cite four ways in which the 
temporal organization of performed music differs from the integer ratio-based 
time relationships found in notation: (a) performance noise (inconsistencies in 
synchronizing tapping or performing with an external rhythmic stimulus), (b) 
expressive timing (purposeful deviations from notation), (c) tempo invariance (abil 
ity to make reliable downbeat predictions over a wide range of tempi), and (d) 
preferred tempo (making changes in metrical interpretation of a piece to keep the 
beat in a comfortable range). In short, Eck, Gasser, and Port argue that sensi- 
tivity to real time is critical to one’s ability to perceive and perform music. 

Despite such objections, Clarke (1999, p. 478) notes that Lerdahl and 
JackendofPs (1983) Generative Theory of Tonal Music was a particularly signifi 
cant contribution to the understanding of rhythm perception because of its 
distinction between grouping and meter. 

A number of other researchers (e.g., Drake, 1998; Drake, Jones, & Baruch, 
2000; Drake, Penel, & Bigand, 2000) also recognize the importance of the 
bieakflown of rhythm into grouping and meter, although they refer to them 
ic. \ri\mcnlalion into groups and temporal regularity extraction (Drake, 1998, p. 13). 
Ilu theoretical framework for their research is Jones’s (Jones, 1976, 1987, 
1090; Jones & Boltz, 1989) dynamic attending theory, which Drake, Jones, and 
Barm I) (2000, pp. 253-263) conveniently and succinctly summarize. Jones’s 
dynamic attending theory is a type of dynamic systems approach intended 
to ai count for how people conceptually organize their responses to music’s 
temporal aspects. The present discussion draws heavily on the work of Drake 
el al., but, contrary to Drake et al. and Clarke’s accounts, it treats beat/tempo 
perception separately from meter perception. 

Although most rhythmic behavior involves interaction with music as a more 
oi less holistic, integral part of musical behavior, this section examines the 
research and related writings as they pertain to (a) beat/tempo perception, (b) 
meter perception, (c) perception of rhythm groups, and (d) expressive timing 
in music. Prior to examining current theory and research regarding cognitive 
perspectives on rhythmic behavior, we review some longstanding, albeit 
hoik ognitive, theories proposed to account for human interaction with rhythm. 

Early Noncognitive Theories 

Early psychology' of music literature recognized three classes of rhythm 
theories-instinctive, physiological, and motor Eundin (1967, pp. 116-122) 
proposed a fourth theory, which emphasized the role ol learning in the (level 
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production of rhythmi< behtivloi* lie goes on to argue that overt motor 
rhythmic responses (production hflhuvlors) reflect the clarity of an individ- 
ual’s perceptions. While all may not agree with Lundin’s view of what is 
involved in learning rhythm, few would deny the role and importance of 
learning in the development of rhythmic behaviors. 

Heat/ Tempo Perception 

Most music is organized around underlying, regularly recurring beats, 
which musicians simply call 3^ and which psychologists often call beat peri- 
ods. I he onset of a beat is considered a time point (pulse), and the time 
between the onset points is variously called the beat, beat duration, or beat peri- 
od, Most people are able to “feel” the underlying beat (really its onset or 
pulse) il the beat is sufficiently prominent in the music. This felt beat often is 
called the true beat, Takt, or tactus. 

Feeling or perceiving beats also implies the perception of tempo, the rate at 
which beats recur in music. This is important, because beats divide time into a 
senes ol reference points around which listeners and performers organize their 
i hy'hmic responses and performances. Dowling and Harwood (1986, p. 186) 
maintain that beats serve as a “cognitive framework” for perception of rhythm. 

II listeners and performers can not feel and respond to the underlying beat! 
ffieii perceptions (and behaviors) related to rhythms may be impaired. 

I'Vaisse (1982, p. 149) argues that rhythmic perception also depends on 
tempo, “because the organization of succession into perceptible patterns is 
largely determined by the [Gestalt psychology] law of proximity.” If a tempo 
becomes too slow, the forms of both rhythm and melody become difficult for 
a listener to discern. When a performer is unable to feel or perceive a piece’s 
lempo, the performed rhythm patterns become disjointed from the overall 
temporal structure. In short, it appears that rhythmic response and perform- 
ance are seriously deficient for individuals who are unable to feel and 
respond to the underlying beat. Of course, tempo often determines what one 
leels as the underlying beat or as a higher level of metric organization. 

Research related to beat perception, which sometimes is called beat induc- 
liou oi beat abstraction, comes from several perspectives. These may include 
assessing accuracy in synchronizing tapping with an external metronome- 
like stimulus and continuing the tapping once the stimulus ceases (e.g., Eck 
Gasser, & Port, 2000; Madison, 2000; Todd, O’Boyle, & Lee, 1999;’ 
Wohlsehlager & Koch, 2000), examining responses to changes in tempo (e.g.,' 
Duke, 1989; Franek, Mates, & Nartova, 2000; Geringer, Duke, & Madsen 
1992; Geringer, Madsen, & Duke, 1993/1994; Sheldon & Gregory, 1997),’ 
and examining factors that influence beat perception (e.g., Drake, 1998 
Drake, Jones, & Baruch, 2000; Drake, Penel, 8t Bigand, 2000). 
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Many psychologists and theorists consider the beat as just one level ol 
metric organization. Other recognized levels may include subdivisions ol the 
beat, the measure level (usually groupings of beats into twos threes, or loin s 
around an accented beat), and several higher levels that involve groupings ol 
measures ( hypermetric levels). Notwithstanding the realities and importance ol 
the other levels of temporal regularity in music, the authors concur with 
Fraisse (1982) and Dowling and Harwood (1986) that beat/ tempo perception 
is fundamental to the other levels, and therefore warrants primary and sepa- 
rate consideration. Again, the reader is reminded that tempo is an important 
determinant of what people feel and respond to as a beat (i.e., the tiue beat, 
Takt, or tactus), which often is not that indicated by a meter signature. 

( )bviously, the range of tempi that people feel or perceive as a beat (i.e., 
that to which they might tap more or less spontaneously) varies from inch 
vidual to individual, and, as will be discussed, with age evel, musical expe 
rience, and musical structure. However, Fraisse (1974, 1982) observed that 
many adults have a more or less natural propensity to tap spontaneously (i.< ., 
with no external stimulus) with an inter-onset interval somewhere between 
5()() and 600 milliseconds (ms) (120 and 100 beats per minute (bpm)). When 
he asked them to tap to music “at an appropriate rate,’ they also tended to 

tap within this general range. . . , 

Geringer Duke, and Madsen’s (1992) study of influences on musicians 

beat note perception also revealed a tendency to tap within a limited range 
of tempi. They found tempo to be an important variable, noting that musi- 
cians have a propensity to tap to periodic rhythmic stimuli with an inter 
onset interval between 500 and 1000 ms (120 and 60 bpm). For stimuli out 
side this range, subjects tended to double or halve tapping rates so that they 
fell within the comfortable range of 500 and 1000 ms 

Although Drake and her colleagues (Drake, 1998; Drake, Jones, & Bai m i, 
2000; Drake, Penel, & Bigand, 2000) maintain that people may perceive 
temporal regularity in music hierarchically (i.e., at various levels, indue mg 
subdivisions of beats, beat level, measure level, and several hypermeasu.c 
levels) Drake (1998, p. 14) notes that most listeners spontaneously locus on 
events' occurring “at regular intervals at an intermediate rate, corresponding to 
the rate at which you find yourself tapping your foot when hslening to 
music.” She goes on to observe that extraction of an underlying pulse 
appears to be “universal in nature.” Drake calls this intermediate rate (the 
beat) the referent Level, and notes that for most adults it probably is in the rangi 
of a 600 ms inter-onset interval (100 bpm). 7 

■ry\ w reader should remember that the greater .he lute, onset interval, the slower the tempo In i bents 
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Drake, Pend, anil lliguud I '000) investigated the effects of several aspects 
of performance micmstnu hire (slight variations in liming, intensity, and 
articulation) on 3(> adults' (IK musicians and IK nonmusicians) abilities to 
extract or respond to an underlying beat. Using six recorded excerpts of 
Western tonal music with tempi ranging from M.M. = 90 to 150, they pre- 
sented each excerpt in three ways: “mechanical (synthesized from the score, 
without microstructure), accented (mechanical with intensity accents), and 
expressive (performed by a concert pianist with all types of microstructure)" 
(p. I). Jones’s dynamic attending theory served as the theoretical base for the 
study, which sought three types of information: (a) ease of synchronization 
(Jones’s attunemenl ), (b) each subject’s spontaneous synchronization rate (i.e., 
referent level}, and (c) range of additional metric levels at which subjects could 
respond [focal attending ). Subjects were asked to tap in synchrony with each 
presentation. 

As might be expected, subjects were better able to synchronize taps with 
(lie mechanical and accented versions than with the expressive versions; 
musicians generally were more accurate in the synchronizations (i.e., attune- 
ment with the beat) than nonmusicians. When asked to tap at rates other 
than the referent level, musicians were more prone to tap at slower rates (i.e., 
at higher metric levels) than nonmusicians, thus reflecting more effective 
local attending. Finally, musicians tapped at higher metric levels for the 
cxpiessive versions than they did for the mechanical and accented versions. 
( *1 particular interest regarding beat/tempo perception is the fact the mean 
spontaneous synchronized tapping (referent level) was much slower for musi- 
cians (mean inter-onset interval = 1042 ms, mean tempo = 58 bpm) than for 
nontnusicians (mean inter-onset interval = 858 ms, mean tempo = 70 bpm). 

In a subsequent study, Drake, Jones, and Baruch (2000) examined differ- 
ences in age and musical training (two respondent-related variables) on 
attunemenl, referent level, and focal attending. The investigators compared per- 
formances of 4 , (»-, 8-, and 10-year-old children and adults, with and without 
musical training, on seven different tasks. Three tasks involved spontaneous 
tapping with no external rhythmic stimulus (tapping at a “comfortable” rate, 
as fast as possible, and as slow as possible), three “forced” tapping tasks 
required synchronization (tapping with isochronous sequences at five differ- 
ent tempi, with rhythmic sequences at five different tempi, and with the first 
thirty measures of Ravel’s Bolero ), and the other task involved tempo dis- 
ci iminalion. The investigators tested nine 20-subject groups, one for each 
age musical training combination, with the exception of musically trained 
four year-olds, who were too few in number. 

The researchers computed mean spontaneous tapping rates (i.e., without 
in external stimulus), interpreted as measures of the referent period, for the 
ive age levels. Adults tapped at about a bOO ms rate (100 bpm), which was 
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Data regarding /brw/ attciuliuf i.r.l, ,, i <• , responses at hierarchical metric 
levels other than the relerenl level, also yielded changes with age and musi- 
cal training. Young children tended to tap most directly with the beat (refer 
ent level), but older children increasingly tapped at higher metric levels. 
Musicians tapped at higher metric levels than nonmusicians for Bolero but 
not for the isochronous and rhythmic sequences. 

In summarizing their results, Drake, Jones, and Baruch note that the dif- 
ferent groups of subjects “do not appear to perceive the sequences in the 
same fashion” (p. 283). The main differences are related to age, with adults 
focusing spontaneously on events at intermediate rates (600 ms inter-onset 
intervals). Young children focus spontaneously on events at faster rates (400 
ms inter-onset intervals) and are much more limited in their range of acces 
sible tempi. “With age, we find a gradual slowing of the rate at which listen- 
ers spontaneously focus, and a proportional increase in the range of tempi at 
which listeners can tap, synchronize, and perform temporal tasks” (pp. 
283-284). 

Drake, Jones, and Baruch theorize a biological orientation to understand- 
ing the development of rhythmic behaviors and consider “attentional oscil- 
I. linin', .is inherently biological activities and entrainments as primitive ways 
nl linking an animate thing to the world” (p. 284). H They note that the 
enliainment properties of adaptive oscillators “place certain biological con- 
■il i .nuts" on attending and learning, and acknowledge that “factors other than 
pen eptunl, such as motor planning and control, may influence participants’ 
performance on our tasks” (p. 284). 

Several researchers have examined tempo perception as a separate entity, 
and while such research, sometimes called tempo modulation research, does 
not It k us on the beat per se, it does explore variables that may influence beat 
perception. Kuhn (1974) observed that professional musicians could identify 
decreases in the tempo of beats produced by a metronome more easily and 
more quickly than increases in tempo. Subsequent studies by Geringer and 
Madsen (1984) and Wang (1984), which examined tempo perception in a 
musical context, yielded results consistent with Kuhn’s finding that tempo 
decreases were easier to perceive than tempo increases. A surprising side- 
liglil of both studies was that no significant differences existed between music 
majors' and nonmusic majors’ responses. 

Several studies have examined the effects of selected variables on tempo 
lerception and preference. Wang (1983) examined the effects of rhythm pat- 
ern, texture, beat location of tempo change, and direction of tempo change 

This (".M'litinlly is a dynamic systems approach, which assumes that a sell sustaining internal oscil 
itor exhibits a stable cycle or periodicity, which they call a limit cyitt (p. 2 'iM). Self-sustaining oscil 
ilion “may sync hroni/.e, i.e„ entrain to time intervals in |a| rhythm by adapting its phase and peri 
d* (p. 253 ). the investigators refer to such oscillators us iithi/itm 
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Comparing the Cotillmuuih Ki"«|imi‘ir Digital Interface 1 ’ responses of HO 
music majors and HO ninmiii .u majoi slit- observed that music majors were 
significantly better at identifying tempo < lunges than nonmusic majors and 
that “overall” subjects were liettei at delecting tempo acceleration than 
deceleration, a finding contrary to those reported above. Also, subjects were 
less efficient in identifying tempo changes when watching a conductor while 
listening than when listening alone or listening and moving. 

In a subsequent study, Sheldon and Gregory (1097) found that subjects 
with greater educational experience were more adept at detecting tempo 
modulation (both increases and decreases) than less experienced subjects, 
furthermore, their results support earlier findings that experienced subjects 
are able to recognize changes in tempo deceleration more readily and accu- 
rately than changes in tempo acceleration. 

lb summarize, beat/tempo perception is basic to rhythmic processing. 
The perception of regularly recurring beats provides a cognitive framework 
loi rhythmic perception and performance. However, perceptual accuracy 
does not guarantee performance accuracy. Tempo perception and perform- 
ance are complex phenomena and are influenced by, or at least related to, a 
numhci of stimulus and perceptual variables. Tempo per se of listening 
examples has an influence on respondents’ abilities to identify tempo 
i lumges Decreasing tempi are easier to detect than increasing tempi. The 
divthmic density of the prominent melody in a musical excerpt has a partic- 
j ul. ids sluing influence on children’s and nonmusicians’ detection of tempo 
changes. 

I ruined musicians appear to have a propensity for tapping both sponta- 
neously and in synchrony with musical excerpts at slower rates than children 
.mil less experienced musicians, apparently reflecting ability to perceive tem- 
poral regularity events in large chunks. They also perceive periodic rhythmic 
stimuli in terms of a limited range of tempi. The work of Geringer, Duke, and 
Madsen documents the propensity to double or halve rates of periodic stim- 
uli so that they fall within (it) to 120 bpm. This tendency to group beats to 
tall within a perceptually manageable range, however, may be as much a 
matter of meter perception as beat/tempo perception. 

Meter Perception 

Musicians, educators, and psychologists generally agree that meter per 
ceplion involves grouping beats, usually in relation to an accented beat. In 
traditional Western music, meter is periodic, and while some may argue that 

Tilt* Continuous Response Digital Interface (C R I ) I is a device with which observers can indicate 
M'lceived changes in n stimulus properly (such us tempo) ns they moiiiti n the stimulus (such as 
ingoing music). 
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metical rather than empirical busis, its failure to accommodate adequately 
higher levels of metric groupings, and its inconsistencies with musical prac 
lice. Readers should see Gordon (2000) for a current account of his theory. 

Serafine (1975, p. 32) defines meter as essentially the equivalent of beat, 
apparently in an effort to avoid cultural bias as reflected in the proclivity of 
traditional Western music to be grouped in twos or threes. Jones (1985) 
argues that such a theory has little value for conceptualizing metric music 
and maintains that equating pulse with meter adds unnecessary semantic 
confusion to the research literature. 

Jones’s synthesis of his theoretical analyses is that “metric groupings occur 
al the level of the basic beat, as well as at levels of subdivisions and multiples 
ol that beat” (p. 54). He notes virtually unanimous agreement about the lie 
quent inconsistency of meter signatures with meter and rhythm perception 
and performance and suggests exploring the relationship between tempo 
and meter perception. 

Madsen, Duke, and Gcringer (1986) examined 100 musicians’ note pref- 
erences for excerpts of eight relatively familiar orchestral works in which dot- 
led notes, which ordinarily are subdivided into three, were presented al orig- 
inal tempi and at tempi 12 percent faster or 12 percent slower. Excerpts pur 
posely were ambiguous regarding whether a typical listener likely would feel 
them in a fast three or a slow one. When tempi were faster, subjects tended 
lo select the dotted note as the beat unit; when tempi were slower, they tend- 
ed to select the subdivision of the dotted note as the beal unit. These results 
suggest that tempo is a primary variable in determining beat units and met- 
ric groupings. At faster tempi, listeners tend to do more grouping; at slower 
tempi, they tend to respond to smaller metric units. Apparently the same pei 
< eptual phenomenon observed for tempo perception operates for metci per 
ception. 

butler’s (1992) observations about how musicians tap polyrhythmic pul 
terns such as two-against-three, three-against-four, or two against live 
against-seven, which in effect are akin to cross-meter patterns, relied a simi 
lar phenomenon. He notes that when respondents are faced with more com 
plex patterns, they tend to tap along with the slowest stream. He also 
observes that respondents “are facile at shifting from one rhythmic level to 
another” (Butler, p. 160). 

Perhaps the work of Drake and her colleagues, discussed previously, holds 
ihc most promise for understanding response to music’s metric structure. 
While they recognize that most listeners spontaneously focus on temporally 
regular events at the beat level (Jones’s referent level), they demonstrated 
that response to metric stun lure is hierarc hical. With increased musical 
experience and sophistication, listener, tended to foc us on higher levels ol 
metric structure (Jones’s local unending! I he theory considers responses to 
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the higher levels as tcllrtllug fiiltii «* oriented cognitive processing ami 
responses at a level below the i< •l.nnl level (al subdivisions of the beat) ie, 
reflecting analytic attending An important aspect ol Jones's theory, demon 
strated in the research of Drake el al., is that the individual listener delei 
mines his or her initial level of response to temporal regularity (the beat 01 
referent level), not notation. As the listener’s musical experience and sophis 
tication increase, the referent level (what the listener responds to as beat 
may change. 

Both theory and research suggest that listeners may perceive meter at dll 
lerent levels, and tempo appears to be a particularly important influence on 
the level at which it is perceived. Dynamic accents also greatly influent e 
meter perception. Perhaps even more important variables, as demonstrated 
by the theory and research of Jones, Drake, and their colleagues, are tlniM 
related to the perceiver’s musical experience and training. 

Rhythm Groups 

While the ability to group isochronous beats into meter and lower levels 
ol meter into higher levels appears to depend primarily on tempo and the lis 
tenet's musical experience, the ability to group nonisochronous musical 
duration events into rhythm patterns appears to be a function of several vat i 
aides, some of which relate to musical structure and others of which relate to 
the listener’s experiences. As Davies (1978, p. 197) notes, rhythm groups “an 
properties of people, as well as musical sounds.” While the musical stimuli 
may be grouped objectively in a given way, they never really are grouped 
until pen eived as such because perceptual grouping ultimately is a psycho 
logical phenomenon. 

Sloboda (1985, pp. 28-30) maintains that perceptions of durational pat 
tern are categorical; i.e., experienced listeners tend to perceive aurally pie 
settled i hylhm patterns (as well as pitch patterns, discussed in Chapter (i) into 
categories consistent with previously experienced rhythmic (and pitch) group 
ings. lie draws an analogy to the manner in which people, apparently uni 
versally, organize basic speech sound classes called “phonemes” into pet 
ceptual categories. Although a given phoneme’s sounds may vary slightly 
across multiple hearings, people perceive the hearings as the same and us 
functionally equivalent. As with all cases of categorical perception, some 
llexibilily in stimulus boundaries allows placement of slightly different slim 
uli within identical categorical boundaries. 

lo support categorical perception, Sloboda cites data indicating that accu 
rale perception of slight deviations from musical rhythm is quite difficult and 
notes that performers rarely are able to imitate another’s performance exact- 
ly (p. 30). Sloboda cites Sternberg, Knoll, and /nkolsky 1982), who showed 
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lor a piece, lie lias gone a lorn, w a\ Imvitid 'making sense’ of the piece.” They 
maintain that grouping Is tin most lutsit component of musical under- 
standing.” 

Rhythm groups, just as nu trii al groups, are hierarchical in that listeners 
may subsume “surface stnu tines” 01 patterns into larger and more abstract 
“deep structures,” based on combinations of durational structures, as well as 
melodic, harmonic, textural, and extramusical information. (There are some 
similarities between this line of reasoning and Chomsky’s (1957, 1965, 1968) 
seminal work regarding deep structures in language and Schenker’s 
(1935/79) theoretical system for conceiving musical structures as outgrowths 
of an underlying musical core or UrtexL ) Sloboda’s (1985) text is both an 
introduction to and a detailed treatment of the cognitive organization of 
music on the basis of abstracted structures. 

Many attempts to model hierarchical perceptual structuring of music exist. 
West, 1 lowell, and Cross (1985) provide an excellent review, and they make 
live general observations and offer three specific principles for developing 
models of perceived structure (pp. 45-48). Their observations and principles 
provide an overview of wdiat such models are trying to accomplish and 
demonstrate relevance to perception and cognitive organization of music. 

I heir first observation is that anything in the music that can be perceived 
■ nn y influence perceptual groupings. Neither pitch nor rhythm alone deter- 
mines grouping and hierarchical organization; different sorts of musical 
Information may conflict and interact. Second, listeners bring prior experi- 
ences lo the musical encounter. Whatever organizational components 
emerge for listeners must be in terms of scales, idioms, rhythms, and other 
personally meaningful aspects. Third, even sophisticated listeners will not 
immediately perceive, organize, and classify all music in a detailed, w-ell 
ordered hierarchy. A composition’s distinctive features may change with 
repeated listening. West, Howell, and Cross’s fourth observation is that the 
organizational structure resulting from applying a model to a particular piece 
should be verifiable in terms of particular listeners’ behaviors. Particular 
structural preferences should be predictable. Finally, extramusical or histor- 
ical context may influence structural grouping, as w'hen lyrics demand lin 
giuslii ally sensible phrasing or when instrumental characteristics restrict pos- 
sible performance options. 

Their first specific principle is that models must account for both vertical 
and horizontal structures because music often involves a string of concurrent 
events across time. Second, good continuation, proximity, similarity, regu 
Unity, symmetry, and common fate, grouping principles encompassed by 
1 Jestalt psychology, 1 " could be a significant part of a model. (Grouping is sug 

"I lignni/nlion ol stimuli into mcaningliil patterns by it|>plving k i " ,i | ,ii| H | >■ in<iplc*s is the basis lor 
ii'sl.ill learning theory for more inlbrnuUion. please see ('Implri |il 
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and Jackendofl is virtually and if cognitive theories of musical 

processing are to gam and maintain credibility, they must be validated 
empirically. An obvious limitation ol the Lerdahl and Jackendofl" theory is its 
formalist basis, i.e., its seeming overemphasis on musical structure at the 
expense of concern for understanding the psychological processes involved. 
Although the bulk of research on cognitive processing of music has been 
concerned with melodic rather than rhythmic processing, a limited amount 
of research concerning perception of rhythm groups exists, and studies pro- 
viding data relevant to some of the variables underlying rhythmic grouping 
are examined here. 

Drake’s (1!)98) theory, which overcomes some of the limitations of for- 
malist theories such as that of Lerdahl and Jackendofl’, focuses on the 
processes involved in temporal organization of music. Besides the processes 
of basic temporal regularity extraction and hierarchical metric organization 
discussed in the previous section, she identifies two processes related to 
rhythmic grouping: segmentation into groups, which she considers a basic 
prot ess, independent of age or culture, and most likely universal, and hierar- 
chical segmentation organization, which involves integration of small basic 
gtoups into increasingly larger units— ultimately whole phrases and entire 
pieces The latter process involves complex higher level grouping that 
appears to vary with age, musical experience, and culture. She maintains that 
hei approach differs from that of Lerdahl andjackendoff “by proposing real- 
time perceptual and cognitive processes that contribute to the creation of 
these complex representations” (Drake, p. 17). Her theory emphasizes 
professes involved, not mental representations of a perceived structure. 

Drake reports both perceptual and performance data to support her 
breakdown between basic segmentation and hierarchical segmentation organiza- 
tional levels. For a simple reproduction task, she reports data showing that 
five-year-olds, seven-year-olds, and adult nonmusicians and musicians made 
essentially the same systematic timing distortions (lengthening a time inter- 
val) between basic rhythm groups. In a related perceptual task designed to 
.how that the timing distortion was perceptual rather than motor, data 
wealed that subjects could more easily detect lengthening of time intervals 
vilhin basic rhythm patterns than between rhythm patterns. 

Ii> demonstrate that musical experience influences hierarchical segmenta 
ion organization, she asked 12 young violinists to learn a novel piece over a 
ve week period. Using “relative lengthening of events” during performance 
s the basis for identifying perceptual groupings, a comparison of the mean 
tiling profiles revealed dramatic differences in rhythmic groupings between 
eck one and week five. The violinists essentially divided the 32-measure 
let e into eight four measure segments in week one, but by week five, they 
early divided the piece into two lti-measure segments, trim h Drake cites as 
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tening habits, and musical preln fliers. 

Sink’s data suggest that tempo, duration and pitch characteristics, melod- 
ic and rhythmic phrase- patterning, and monotony are organizers of rhythmic 
processing. Major performing instrument and classification of major per- 
forming instalment also affect the importance of particular dimensions sig- 
nificantly. Analysis of variance data revealed a slight effect of “generic style” 
music listening preference, music course experiences, and hours of music lis- 
tening. Sink concluded that “the importance of each organizer for subjects 
depended in part on the objective ordering of rhythmic and tonal informa- 
tion, and in part on past music experiences, particularly instrumental train 
ing” (p. 190). 

Gabrielsson’s (1973a) earlier multidimensional analysis of the dimension 
ality of rhythmic patterning also revealed that tempo was a primary dimen 
sion in similarity and dissimilarity ratings. His analysis also suggested that 
pattern density, which he labeled “rapidity,” was another underlying dimen 
sion for processing melodic-rhythmic patterns. 

Research by Duke (1994) further supports tempo’s importance in similar- 
ity and dissimilarity judgments. Using 240 third-, fourth-, and fifth-grade chil 
(Iren and 80 undergraduate nonmusic majors as subjects, Duke asked sub- 
jects to make same/not same judgments for paired performances of four-beat 
two pitch rhythm patterns. Experimental test items comprised pairs in which 
(lie same rhythm pattern was presented at a different tempo. Control items 
included pairs in which identical patterns were presented at the same tempo 
and pairs in which different patterns were presented at the same tempo. Data 
from comparisons for items with patterns presented at different tempi 
revealed that both tempo and direction of tempo change affected the 
same/not same comparison. The mean number of correct responses was sig 
nificantly lower for the slowest tempo than for the items presented at fastn 
tempi, and subjects were better able to identify “same” patterns when the 
second presentation of the pattern was faster than the first presentation. " 

To summarize, the perception of rhythm groups in music is both cntcgoi 
leal and hierarchical. Rhythm groups contain three basic components: ail 
anacrusis, a structural accent, and its extension. Theory suggests that certain 
perceptual laws, particularly Gestalt laws, operate in rhythmic processing. 
Multidimensional analyses and other research suggest that the extent to 
which individuals perceive rhythm groups as groups is a function of both 
musical structure (particularly tempo but also all of its interacting rhythmic, 
melodic, harmonic, dynamic, textural, and articulation events) and the lis 
lener’s experience. Theories sm li as those <»! Eerdahl and Jackendoff (1983) 
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and Drake ( lf)DH) attempt In i'iw oinpuss tin* (‘ITecls of such structural and 
experimental variables, bill systematic, empirical validation of such theories 
is lacking, perhaps bet .msr isolating the effects of the myriad of variables that 
underlie how a listener groups rhythm patterns is difficult and complex. 

Expressive Timing 

Musicians long have recognized dial “musical,” “expressive," or “artistic” 
performance involves more than just playing the right notes at the right time. 
Such performance, referred to simply as expressive performance in the pres- 
ent discussion, necessarily involves deviations from metronomically or 
mechanically regular rhythmic performance. The work of Bengtsson and 
Gabrielsson, using their RHYTHMSYVARD computer program, provides 
clear documentation that professional musicians systematically vary their 
performances from the mechanical norm (Bengtsson & Gabrielsson, 1980, 
1983; Gabrielsson, 1973b, 1982, 1985, 1988). Their data support the hypoth- 
esis that “performance of musical rhythm is characterized by certain system- 
ati( variations (SYVAR) relative to some kind of norm” (Gabrielsson, 1985, 
p. 70). Their work provides empirical evidence that musicians vary per- 
formances by (a) changing the time ratios between notated values, (b) plac- 
ing notes before or after underlying metric beats, and (c) elongating phrase 
endings. They argue that such variations enable both performers and listen- 
er. to experience musical rhythm beyond the structural level; these varia- 
tions from the mechanical norm contribute to the experience of the motional 
and emotional dimensions of rhythm. In short, these variations contribute to 
music’s expressiveness. 

Research on expressive timing may be grouped into three broad cate- 
gories: (a) placement, duration, and ratios of tones within a structural frame 
work; (b) effect of structure on expressive timing; and (c) shaping of a ritar- 
iltimlo or accelerando. The classical work of Bengtsson and Gabrielsson with 
the accompaniment of the “Viennese” waltz, which usually is performed with 
a “short first beat” and an “early and elongated second beat,” clearly exem 
plilies research in the first category. Gabrielsson maintains that the “too early 
second beat” is not meant to upset the three-part division of the measure; 
rather, it is to “contribute to the unmistakable motion character of a 
Viennese waltz” (1985, p. 79). Research examining musicians’ and nonmusi 
( ians’ preferences for versions of the Viennese waltz accompaniment (i.e., 
with various note placements and durations on beats one and two) revealed 
that experienced musicians clearly prefer the version that approximated the 
note placements and durations of die traditional “Viennese” waltz accompa- 
niment (Bengtson & Gabrielsson, 1983). Apparently, musicians learn 
through experience the stylistically appropriate m “correct" deviations from 
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lions of liner even c|tiai lei null .nit! -.cveral other beat subdivisions, his data 
revealed no underlying “HeeilioM ii |mlse" in the 1!) pianists’ performances. 
However, the most prominent ihvtlnnu deviation he observed was phrase 
lengthening, particularly at moments of harmonic and melodic tension, 
which clearly exemplified expressive liming. His analyses agreed with 
Clarke’s findings that slower performances lend to emphasize phrase bound 
aries while faster performances tend to focus more on other expressive devi- 
ations. 

Phrase lengthening is perhaps the most accepted method for expressive 
timing in musical performance. In practice, performances by music teachers 
and recordings of professional musicians provide models of expressive ritar- 
d and os, rubato, and accclerandos for students to emulate. Whether all models 
are equally expressive is doubtful; experts might agree that some timing 
changes are more expressive than others, and this assumption has given rise 
to a limited body of research regarding the shape of expressive timing 
t hanges in music. Several models for ritards have evolved from this line of 
research. 

Sandberg and Verillo (1980) examined the final ritards in 24 recordings of 
harpsichord music and found that they generally could divide the ritards into 
two phases, an initial irregular phase and a second phase that essentially 
leflei led a linear profile. Further analysis revealed several relationships: (a) 
ill. ml length is proportional to cadence length, (b) phase two length relates 
In final motive length, (c) the rate of tempo decrease depends upon the pre- 
i it nrd mean tempo and phase two length, and (d) the last measure tempo cor- 
i elates with the pre-ritard mean tempo. 

Feldmun, Epstein, and Richards (1992) compared examples of tempo 
changes in five musical excerpts, including works of Stravinsky and 
Tchaikovsky, and the barter chant of Yanomami Indians from Venezuela. 
The excerpts were chosen for their unusual length of tempo change and their 
natural musical execution. Each excerpt was fitted to three mathematical 
equations relating rate of tempo change to time within the excerpt: linear, 
quadratic, and cubic. w The results indicated that all of the tempo changes 
could be modeled by equations accounting for either a linear or parabolic 
force, resulting in a quadratic or cubic ritardando or accelerando. This sug 
gests a measurable and definable paradigm for beautiful, natural sounding 
tempo changes. 

Johnson’s (1996) study of 48 musicians’ and 48 nonmusicians’ ratings of 

"In a lmr.ii (straight line) relationship, one variable increases (or decreases) al a constant rate as 
mini hoi in< teases (or dei reuses). In a quadratic (inverted U) relationship, one variable increases for 
a while and then decreases as another increases. In a cubic relationship, rather like saw-teeth w hen 
graphed, one variable alternately increases and decreases systematically while another variable 
III! leases. 
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regarding rhythmii development In addition, it reviews approaches to 
measuring rhythmi< behavior. 

Research on the developmenl of rhythmic behaviors basically is develop- 
mental or experimental. I )evelopmeiita! research can be either longitudinal or 
cross-sectional. Longitudinal studies usually investigate a given group’s rhyth- 
mic abilities (or whatever trait one wishes to study) over an extended period 
of time, whereas cross-sectional studies compare a trait in different groups at 
various age or developmental levels. Although longitudinal studies are the 
preferred methodology, nearly all studies of rhythmic development are cross- 
sectional. Few involve study of a given group for more than one year. 

Developmental Research 

With few exceptions, most developmental research regarding rhythmic 
behaviors examines the ability either to (a) keep time with a musical beat or 
(b) repeat or perform given rhythm patterns. The variables in the different 
studies are numerous, making it difficult to understand clearly the status of 
i hylhmit behaviors at different age or development levels. Some studies also 
examine rhythmic behaviors in conjunction with behaviors related to pitch 
organization. 

Studies of infants’ rhythmic development, however, necessarily involve a 
lesearch strategy different from the types just mentioned. The investigator 
must observe the infants’ rhythmic behaviors, either freely emitted or in 
response to rhythmic stimuli. 

Sevcrul studies (Allen, Walker, Symends, & Marcell, 1977; Chang & 
Trehtib, 1977; Demany, McKenzie, & Vurpillot, 1977) indicate that infants 
tespond to differences in rhythm patterns. Infants apparently tend to habitu- 
ate to u recurring pattern, but when a change occurs, they respond. One 
study used eye movement as a measure of response to change; the other two 
used heart rate. 

Moog (197<i, pp. 39-40) observed that infants begin responding to music 
vitli overt movements between the ages of four to six months. He notes that 
nfunts do not move in disorganized clumsy ways; rather, they use clear 
epetilive movements, related to the rhythmic aspects of the musical stimu 
us As the child develops, the movements increasingly are coordinated with 
•oth the musical rhythm and dynamics. The movements of the four- to six- 
nontli old infant often involve whole-body movements, but as the child 
evelops, the overt rhythmic responses change, particularly to include more 
lovements of individual body parts. Moog reports that by the age of 18 
ninths, about 10 percent of children are able, lor short stretches of time, to 
latch their movements to (he music’s rhythm. 

Sloboda ( 1985, p 200), however, questions v\ hellni ml. mix during the first 
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(1966b, |>. I Iti) repot is a "ImIiIn ir.nl\ Im reuse from year to year” on the 
rhythm memory portion o| Ills Mnmnri oj Musical Abilities [ 1966a). Normative 
data for about 2,000 l>o\ .uni glib. aged seven through fourteen support his 
statement. There is a mean yearly inn ease from 3.9 for seven-year-olds to 
8.8 for It -year-olds. Normative data Idi the Seashore Measures of Musical Talents 
(1939, 1060) and Gordon's Musical A/ititude Trofile (1965, 1988) also reflect 
score increases with age level, even though both tests purport to measure fac- 
tors that are little influenced by training. 

A series of studies by Pflederer and Sechrest (1968, pp. 19-36), testing 
Piaget’s theories of conservation, B tend to support the position that rhythmic 
behaviors (meter and rhythm) are a function of development. Foley (1975), 
however, reports data suggesting that training can expedite conservation. 

Bamberger (1982), who primarily was concerned with how children con- 
ceptualized a rhythm pattern, had children ranging from four to ten years of 
age draw a picture of a familiar nursery rhyme so that they could remember 
it or another child could dap it. The four- and five-year-olds tried to dupli- 
cate the clapping motion, resulting in swirling scribbles. The six- and seven- 
veal olds tended to draw figural representations of individualized claps, 
whereas the oldest children tended to group the claps in metric fashion. The 
elle. is of learning were apparent in the oldest children’s responses, but an 
important finding was how the young children tended to make the drawings 
us nearly like the clapping behavior as possible; they were unable to deal 
with the patterns as abstractions. 

Grieshaber’s (1987) critical review of research on children's rhythmic tap- 
ping also supports the view that rhythmic behaviors improve with age. 

I lowever, she notes many methodological problems, especially the inherent 
problems in using clapping tasks as measures of rhythmic behavior in young 
< hildren, who often lack the coordination to perform anything beyond the 
simplest tapping task. 

Developmental research does not provide clear-cut answers to all ques- 
tions regarding the development of rhythmic behaviors. The issues are con- 
founded by variables in research design, the type of rhythmic behaviors stud- 
ied, and reliability and validity of various measures. At best, we can conclude 
lliat rhythmic behaviors generally increase with age, although they tend to 
reach a plateau in older children. However, to unquestioning^ believe that 
increases in rhythmic abilities are solely a function of age or developmental 
level disregards both the body of research concerning the development of 
rhythmic behaviors through experimental learning experiences and the 

1 l 'iinMMvnlinn refers It > I he invariant e of a particular dimension of empirical objects even though 
halite ..ci ms in other dimensions Piaget partially views concept development in terms of conser- 
. ilium, which is nothing more than stabilization of a purliciilni concept in a child’s thinking 
Zimmerman, 1971, pp. Hi— 17). More on conservation appears in Chapter III 
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, (ear difference existed . the two experimental approaches. 

Skornicka (1958) compared two approaches to teaching mstrurnental 
music: reading to beginners. The experimental approach emphasized time 
and rhythm by requiring playing quarter notes at the beginning o tiannng 
(rather than traditional whole notes), tapping the foot to mark the beat . 

, ounting time mentally. The control group used conventional band meth c 
books and no bodily movements. The experimental group achieved sigm 
i imtly higher Watkins-Famutn Performance Scale scores than the conti o gi oup. 

In another study examining effects of bodily movement notably loot tap- 
ping the beat and clapping the melodic rhythm, on junior high school l a 
.Indents’ abilities to sightread rhythms, both in isolation and in context with 
ul her notational aspects, Boyle (1968) observed that subjects using move^ 
ment made significantly [p < .01) greater increases in both rhythm reading 
scores and music reading scores than did subjects not employing such move, 
ments while reading rhythms. Results were based on individual P^mance 
l, -sts given to 191 subjects representing a proportional random sample 
Indents in 24 junior high training bands. The Watkins-Famum Performance 
Scale was the measure of music reading ability; its rhythm patterns no alcd 
on a single pitch, served as the measure of rhythm reading ability. Subjects 

scores on the two measures correlated strongly (r- .81). . 

Elliott’s (1982) multiple regression analysis of factors influencing umv( tsi \ 
music students’ instrumental sightreading supports the content.™ i thai 
rhythm reading is an important component of general music lead mg. ■ 

predictor variables (technical proficiency, rhythm reading ability, s.ghtread- 
mg ability, cumulative grade-point average, grade-point average, and m. | 
instrument grade-point average), Elliott concluded that “rhythnvreadmg ab 
ily is the single best predictor of instrumentalists sight-reading scon s | . . )• 
Researchers also have employed principles of programmed instruction as 
(he experimental variable in teaching rhythm reading. 

one’s performance is an especially important aspect. Ihrke (1969) founc hat 
n, liege students who used a rhythm monitoring device that informed the 
of improperly timed responses made significantly greater gams on a . y 
reading test than students who did not use the device. Shrader (1970) dev I 
oped a stereotape teaching machine, where one channel activated a emu < 
In indicate the number of correct responses on a given exercise. He dem 
mated that students using the machine made significantly greate. gains 
rhythmic reading as compared with control students." Shraders machine 
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rience has been a stall lor students to lean upon, and that their ability to read 
suffers from the lack of systematic procedures for analyzing various rhythm 
patterns. 

lapping or clapping the phrase rhythm and using words as a system of 
mnemonics may be helpful in learning phrase rhythms. 

Muscular movement is basic to most of the rhythm teaching approaches 
mentioned above. That bodily movement is the best approach to rhythm 
indeed has become a byword of elementary school music programs, and few 
references to elementary school music fail to support this view. 

Jaques-Dalcroze (1921) was one of the first to explore the possibilities of 
bodily movement as an aid in developing a sense of rhythm. In his system, 
generally referred to as Dalcroze Eurhythmies, students learn specific move- 
ments for different rhythm patterns. After learning the movements, the stu 
dents “realize,” i.e., express by body movements, the music’s rhythms. Much 
stress is placed upon the ability to improvise rhythmic movements to music. 

An especially pertinent aspect of the Jaques-Dalcroze (1915, p. 33) method 
is the use of separate body limbs to mark the underlying beat and the phrase 
rhythms. Coordinated movements to music constitute the essence of the sys- 
tem. 

The use of rhythm syllables receives continuing attention, perhaps 
because of the emphasis on applications and adaptations of the Kodaly 
approach (Bachman, 1969; Lewis, 1972; Richards, 1967). Each of these 
approaches makes extensive use of rhythm syllables in developing elemen- 
tary aged children’s rhythm reading skills. 

Gordon (1971, 2000) also advocates rhythm syllables in developing 
rhythm readiness as a prerequisite to rhythm reading, but he also recognizes 
that development of rhythmic understanding requires feeling rhythm pat 
terns through movement. He provides an excellent overview of systems 
using rhythm syllables and stresses the importance of using a system based 
mi beat functions rather than time values (Gordon, 2000, pp. 89-104). 

In his final publication regarding teaching rhythm, Mursell (1956, pp. 
265-278) summarized three essenfial approaches to developing rhythmic 
behaviors; they remain valid today. He believed the first and most essential 
approach to rhythm is by way of bodily movement. Second, he believed that 
i liythm instruments are extremely valuable because they tend to sharpen 
rhythmic behavior by requiring more precise, more definite, and more dis 
criminating responses. Finally, he believed that the study of rhythm symbols 
allows children a new, deeper, more generalized understanding of rhythmic 
experience. His recommendations should not be taken lightly. 

Hood’s (1970) publication on leaching rhythm essentially reflects what 
Mursell advocated. Moving in mir.it . study ol rhythm notation, and the use 
of rhythm instruments are approai lies in |t,i< lung rhythm. 
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ie.< eitain a test's validity and reliability, as well as its appropriateness fm the 
gioup being tested. If the concern is for measuring discrimination, the 
i. sponsc mode should not require movements that may introduce problems 
loi some respondents. If the concern is for aural visual discrimination, mttsi 
, id performance should not be involved, but if the concern is loi reading 
Itllisic, performance most likely will be involved. u 

Audit ws and Deihl (1967) found that several response modes might be 
net essary for gaining a clear understanding of children’s musical abilities. 
I lieu Battery of Mimical Concept Measures, which unfortunately never became 
generally available, employed two written group measures (verbal and lis 
idling) and two nonwritten individual measures (manipulative and overt). 

Rainbow (1981) noted that investigators traditionally make inferences 
i< g irding young children’s rhythmic perceptions on the basis of movements, 
e.g., tapping, clapping, or marching. However, data from his three-year lon- 
gitudinal study suggest that vocal chanting is a much better response mode; 
his three- and four-year-old subjects had considerably less difficulty chanting 
ih. in in reproducing patterns through movement. Schleuter and Schleutei 
1 168')) made similar observations for kindergarten and first-grade children’s 
rhythmic responses, and Grieshaber’s (1987) review of literature on chil 
dren’s musical tapping yielded similar information. 

I he question of group versus individual measurement is of practical sig 
nlficance to both researchers and music teachers. While individual testing 
may be desirable, it often is prohibitive in terms of time and cost. Group 
measures often must serve as a compromise, although certain performance 
situations necessarily can not be so assessed. 

Whether to evaluate rhythmic behaviors in isolation or within a total 
music context has been a longstanding concern of music psychologists. 
Seashore’s (1938) view, a “theory of specifics,” was that testing should isolate 
given traits or abilities for evaluation under highly controlled conditions 
MiuselPs (1937) view, an “omnibus” approach, reflected the belief that mu .i 
i al behavior should be evaluated as a totality, not as subparts. Most coiilem 
porary approaches to evaluating rhythmic behaviors attempt to incorporate 
al least some rhythmic behavior within a total musical context, although 
many measures also include some breakdown of rhythmic behaviors. ( )ltler 
tests usually reflect one or more approaches, depending on the test's pur- 
pose. I he purpose of the evaluation and the nature of the data sough! ulli 
mutely should determine the nature of the chosen evaluative approach. 

Several particularly interesting approaches to evaluating rhythmic behav 

•'In addition to I lie technical mm cur. ol i. ’liability and validity, the lest developer 01 udmintstra 
loi must i onsider the need loi various ,..laplati,.ii'. loi -.j .<•« tal needs individuals, sin li as young (Itil 
dren, the visually impaired, persons with (cieli.al paUy, and the learning disabled, tor a brief (Its 
i tission, please see Hoyle and Itadni v ( I'lH, |.|. 1 1 't ' i/I), 
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iors have* arisen limn In Imolngli al developments, including computer 
analysis of performance, eg, Slmuler (1970), Felzold (1966), lhrke (1969), 
Thackray (1968), and llengtsson and ( iitbt telsson (1980, l. ( )83). Such techno- 
logical advances have greutly far illlaled precise analysis of rhythmic behav- 
iors, but, as Grieshaber (1987) noted, such developments pose their own 
problems. Most computer or other electronic analysis programs lack the flex- 
ibility to allow for variability in performance. 

A brief overview of some approaches to assessing rhythmic behaviors in 
published standardized tests follows. Many tests are designed for children 
over age eight, adolescents, and adults, although two tests are designed pri- 
marily for young children. 

l est Four of Bendey’s (1966a) Measures of Musical Abilities, an aural dis- 
crimination task designed for children aged seven to eleven, requires subjects 
to indicate on which of four beats a second rhythm pattern differs from the 
first. Although normative data are available for Test Four, reliability and 
validity data are available only for the four tests as a whole. 

The Seashore Measures of Musical Talents " (Seashore, Lewis, & Saetveit, 
( 1939, 1960) include two aural discrimination rhythm tasks. In the “rhythm 
lest,” the respondent indicates whether paired tapped patterns are the same 
oi different. The “time test” requires indicating whether the second of paired 
times is longer or shorter than the first. Although Mursell and other omnibus 
I henry advocates question the tests’ validity as indicators of “musical” talent, 
lhe\ unquestionably are valid measures of the two discrimination tasks, and 
then reliabilities range from .63 to .72. 

I lie Drake Musical Aptitude Tests (Drake, 1957) include a “rhythm test” 
which really measures the ability to maintain a given tempo silendy. 
Available in two nonequivalent forms, reliabilities range from .83 to .95 for 
Form A and .69 to .96 for Form B. Validity coefficients, based on compar- 
isons with teachers’ ratings of rhythm aptitude, range from .31 to .85. 

Gordon’s (1965, 1988) Musical Aptitude Profile includes a “rhythm imagery” 
test, which has two subtests. In the tempo test, the respondent must indicate 
whether the ending of a second presentation of a melody has the same tempo 
as the first or whether it changed. The meter test asks whether a second state- 
ment of a melody is like the first or whether it differs with respect to accents, 
which determine the meter. Split-halves reliabilities for the subtests range 
from .66 to .85; for the “rhythm imagery” portion as a whole, they range 
from .82 to .91. Validity coefficients based on teachers’ estimates of musical 
talent range from .64 to .74. 

Gordon’s Primary Measures of Music Audio tion (1979), intended for children 

lh As <>l tills writing (2002), I tie Seashore battery is out ol print, despite its long history of use. the 
battery nevertheless is des< tilled here because it exemplifies a parllt uliu approach 
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2. Klivllim structure in imr.n Im. -.cverul basic aspects: (a) tempo, (b) beal, 
(c) meter, and (d) melodic 01 pin me rhythm. 

3. Initial development ol ilivllmin behaviors is inextricably related to 
movement. 

4. Four basic types of traditional theories regarding human response to 
rhythm are instinctive, physiological, motor, and learning. 

f>. Cognitive perspectives on rhythmic behavior may be categorized as they 
relate to (a) beat and tempo perception, (b) meter perception, (c) rhyth- 
mic grouping, and (d) expressive timing. 

<>. Response to the beat is considered basic and fundamental, whereas 
response to metric organization is considered hierarchical; metric organ- 
ization at levels above the beat are considered future-oriented and at sub 
divisions of the beat analytical. 

7. Perception of rhythm patterns is categorical. 

K. Just as metric organization, grouping of rhythm patterns takes place at a 
basic level (basic segmentation) and hierarchically (hierarchical segmen- 
tation organization). 

!>. Musical experience and training have little influence on basic metric 
organization and basic segmentation organization, but they have consid 
••ruble influence on higher level metric and segmentation organization. 

10 l.xpressive timing is an important aspect of expressive musical perform- 
ance. 

1 1 Although developmental research is inconclusive, rhythmic behaviors 
generally increase with age for younger children but level out for older 
children. 

I.' liaining can expedite the development of rhythmic behaviors. 

13. Although development of rhythm reading skills is a major concern to 
( ••searchers and teachers, neither research nor practice yields consensus 
regarding a “best” way to facilitate rhythm reading. 

I I I he evaluation of rhythmic behaviors usually involves assessment of one 
of three basic behaviors: (a) discrimination between aurally presented 
stimuli, (b) demonstrating ability to keep time with the beat or repro- 
ducing an aurally presented pattern through movement, and (c) associat- 
ing visual rhythm symbols with aurally presented patterns. 
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Chapter 6 

MELODIC AND HARMONIC FOUNDATIONS 

M usic’s pitch structure has interested people since the beginning of 
recorded history, and Weber (HISS) maintains that the drive to ration- 
alize pitch structure shaped Western musical development to a large degree. 
Western music’s pitch structure has both horizontal and vertical dimensions. 
While other musics have evolved with elaborate developments of the hori 
zontal dimension, none has approached the sophistication of Western 
music’s vertical dimension, harmony. 

The horizontal dimension encompasses pitch sequences. The vertical 
dimension involves simultaneous pitch structures. Music theorists have cod 
ified and explained practices regarding these structures. Systems of scales 
and harmony are outgrowths of theorists’ efforts, although musical practice 
often precedes music theory. 

Music is a social and therefore continually changing phenomenon; conse- 
quently, theorists’ work is never complete. Scales and harmonic systems 
based on eighteenth- and nineteenth-century melodic and harmonic prac- 
tices are inadequate for explaining all twentieth-century pitch structures; they 
may be even less adequate for twenty-first century music. 

Theorists traditionally have focused on melodic and harmonic structures 
per se, but in recent years they have become increasingly interested in 
understanding how people perceive and cognitively process and organize 
melodic and harmonic structures and larger musical forms. Much of tin- 
research base for this “cognitive science” approach lies in psychology, Ini 
guistics, neurophysiology, philosophy, computer science, and music theory 
(Lerdahl &Jackendoff, 1983, p. 332). The concern for understanding music 
perception and cognition stimulated theoretical and empirical research 
regarding the nature of the cognitive processes or structures involved in 
interactions with musical stimuli. 

This chapter examines the nature of melody and harmony in Western 
music in terms of both its tonal structure- and people’s interactions with and 
response to tonal structure. Foi convenience, the discussion is organized 
under several broad headings: (a) definitions of melody, harmony, and tonal 
ity; (b) scale, modal, and olltei pile li -.tine tuic-s; (c) cognitive processes under 
lying pitch-related behaviors, (d) development of melodic and harmonic 
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“categorical boundaries." As long ns the boundaries are not exceeded, the lis 
tener perceives a tone as having the pitch of that category. 

The conventions and traditions of a particular musical culture usually 
determine the particular fixed pitches used in melodies. In melodies of non- 
Western cultures, the musics of which often are not based on a tertian har- 
monic framework, the octave is divided in various ways. Some cultures use 
microtonic scales, dividing the octave into more pitches than the seven 
Western diatonic scale tones. Others use fewer than seven pitches per octave; 
their scales are macrotonic scales. Most Western melodies utilize tones within 
the diatonic scale system and have an implied, if not always accompanying, 
harmonic framework.- Regardless of the scale system used in selecting 
melodic pitches or whether the melody uses sliding or fixed pilches, the 
sequence of pitch relationships contributes to a given melody’s individuality. 

As long as a tonal sequence’s relative pitch positions and rhythm remain 
constant, the melody remains the same. Levitin (1999, p. 214) notes eight 
melodic attributes: pitch, rhythm, tempo, contour, timbre, loudness, spatial 
location, and environmental reverberation. One may transform a melody in 
all of the attributes and maintain its identity except for contour, which ol 
course changes pitch positions, and rhythm, provided durational relation 
ships change sufficiently. Consider the song “America” (“God Save the 
Queen”). One could perform it at a higher or lower pitch level, take it I’astei 
or slower (within limits), play it on different instruments, make it louder or 
softer, perform it in a different part of the room, and/or perform it in a more 
or less reverberant space, and it will remain “America.” However, changing 
either the relative pitch positions or the rhythm changes the melody strut 
turally and may or may not change it perceptually. The melody notated 111 
figure 6-1 has the pitch relationships of “America” (“God Save the Queen”), 
but the changed rhythm makes it an entirely different melody. 

Composers and some performers change melodic tones for aesthetic 01 
artistic purposes. The degree to which a melody’s tonal or rhythmic structure 
c an change while still eliciting a response of “sameness” naturally is subjet I 
to many variables. Farnsworth (1969, p. 49) believes that once a person 
learns a melody, he or she can recognize it through considerable changes. 
I lowever, the degree to which it can be changed and still recognized is a 
function of the listener’s familiarity with the melody, particularly any devel- 
oped expectations regarding it. Dowling’s (1973) comparisons of listeners' 
responses to simultaneous pairs ol “interleaved” melodies supports the con 
tention regarding expectations. When subjects knew which tunes to listen 
for, they were able to recognize them, but when they had no such expecta 

'^Twelve-tone, or serial, melodics are ,1 nolalile cm cpllon Sin li melodies essentially involve the 
twelve chromatic scale tones sequenced mum "idei the . < unposer chooses; eat h lone must lie used 
before repeaimfi another. 


Figure 6 - 1 . “America.” 
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of melodic intervals by < h tmimii (19.17) and Radocy (1977) reveal a prepon- 
derance of smaller successive intervals (conjunct) over larger intervals (dis- 
junct). 

Recently, Von Hippel (2000) suggested further qualifications regarding 
pitch proximity, which determines propinquity. Two constraints — tessitura and 
mobility-make proximity a matter of context as well as of successive interval 
si/e. Melodies have particular frequency ranges and overall levels (tessitu 
rae). Intervals tend to “retreat” from tessitura extremes; larger intervals are 
more likely at extremes. Melodic peaks tend to be approached by skips; 
skips are likely to be followed by changes in direction. Mobility means that 
pitches tend to be close to the previous pitch. Heights of consecutive melod 
ic pitches tend to correlate. 

Melodies are repetitious in that certain tones tend to repeat with consul 
vi able frequency. Radocy’s examination of randomly selected melodies from 
The Norton Scores (Kamien, 1972) and from 357 Songs We Love to Sing (1938) 
supports I. undin’s view. In the Norton example, the tones do, mi, and so 
accounted for 4.5 percent of all the tones; adding ti and re increased the pei 
tentage to 69. The corresponding songbook percentages were 67 and HI. 
Clearly most Western melodies tend to return to certain tones with great Ire 
quency. 

I .undin’s third attribute, finality, refers to a tendency for melodies to end 
according to certain conventions of cadence, which convey an impression ol 
momentary or permanent conclusion. Cadences in melodies constructed 
within a Western tonal harmonic framework often have an implied harmon 
k accompaniment, although not necessarily. Final tones often are ones that 
have been repeated frequently or emphasized in the melodic sequence. 

( )rlmann (1926) believed that a melody’s structural characteristics could 
l>e understood best by examining the pitch relationships of the melodic con 
lour in isolation from harmony and rhythm. His analysis revealed several 
\talie (his term) attributes of melody that are inherent in all melodies and that 
lend to attract a listener’s attention. They include (a) first and last tones, (b) 
highest and lowest tones, (c) repeated tones, (d) interval size, (e) pitch direction, (0 
pitch proximity, (g) emphasis in tone groups, (h) interval relationship, and (i) degree 
oj emphasis. The first three attributes are termed absolute, while the others are 
considered relative. Ortmann maintains that the relative attributes are more 
important than the absolute attributes. Melodic memory, whieh involves ret 
utive pitch recall, is common among listeners to Western music, while tone 
memory, i.e., absolute pitch, is relatively rare 

As may be apparent, the above dis< iisslon does little to limit the type of 
tone sequences that one may < all melod) Il does, however, reveal that 
Western tonal melodies frequently n . null intervals between tones, repeal 
some tones with great IreqiioiH v, and Immporate some type* of convention 
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to establish finality (A 01 less tuiidom tonal sequence, as one might 

obtain by throwing darts at niounlril stufT paper, is atypical of tonal 
melodies.) Further, it suggests tli.il the emphasis a lone receives within a 
melody depends on its slim dual relationship to other tones within the 
melody. 

Thus, the answer to “What constitutes a melody?” is not solely a function 
of structural characteristics; the answer also must be considered in terms of 
the listener. 

Perceptual Organization of Melody. Mursell’s (1937, p. 104) answer 
to the question “What constitutes a melody?” is that “a sequence of tones consti- 
tutes a melody when it is apprehended in terms of a unified and single response. ” But 
another important question arises: “What psychological factors influence an 
individual’s perception and apprehension of a tonal sequence as a melody?” 

A traditional (and still generally accepted) explanation of melodic percep- 
tion invokes the “laws” of Gestalt psychology. One perceives a melody as a 
Gestalt in accordance with fundamental organizational principles (“laws”) 
derived from the study of visual perception, the laws of proximity, similarity, 
common direction, and simplicity (Bower & Hilgard, 1981, pp. 302-310). Several 
writers provide excellent reviews of the applications of Gestalt perceptual 
laws to melodic perception (e.g., Lipscomb, 1996, pp. 145-150; Terhardt, 
1987, pp. 157-166). Essentially, the Gestalt perceptual laws as applied to 
melodic perception suggest that people are likely to (a) perceive tones close 
together in time and auditory space as a melodic unit, (b) perceive similar 
(repeated) tones as a unit, (c) hear a melodic sequence as moving in a com- 
mon direction toward completion, and (d) organize the Gestalt (tonal con- 
tour or pattern) in its simplest form. 

The structural characteristics discussed above reflect the Gestalt organiza- 
tional laws. People tend to perceive a tonal sequence as a melody more read- 
ily if most tones are close in frequency, involve a certain amount ot repeti 
lion, and proceed toward a finish in a somewhat direct manner. Relations 
among the tonal elements themselves define the Gestalt-like experience of 
melody (Espinoza-Varas & Watson, 1989). 

I he authors, however, do not intend to suggest, as do some proponents of 
( 2esta.ll psychology, that capacity to perceive contour or pattern in melody is 
inborn and requires no learning. As Hebb (1949, pp. 17-59) both argues and 
carefully documents, the perception of relative phenomena, of which melody 
is one, involves the ability' to perceive patterns and develops only as a result 
ol prolonged experience (learning), whether formal or informal, with the par 
tit ular phenomenon. To recognize a given tonal sequence as a melody 
requires experience w ith tonal sequences of a similoi style. 

Thus, familiarity with a melody or melodit style is an important variable 
in influencing what an individual perceives as melody As an individual 
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for most listeners, t ook ( | • t>8) . 1 . that barring training and motivation 

to track musical form in tlieorelii al terms, listeners experience recurrence of 
musical ideas and coherent e ol mush al forms without a conscious verbalized 
explanation. Conscious perception is not a prerequisite for musical enjoy- 
ment. 

Many attempts to model hierarchical perceptual structuring exist; West, 
I lowell, and Cross (1985) provide an excellent review. (More is said of hier- 
archical structures later in this chapter.) Examinations of melody’s phonology, 
syntax, and grammar are common to the development of many models. 
Sloboda (1985, pp. 11-52) provides clear, authoritative definitions and 
descriptions. Essentially, phonology concerns the way in which pitch sounds 
( phonemes ) are divided into discrete sound (perceptual) categories. Syntax is 
concerned with combining sound units into sequences, and grammar is con- 
cerned with the “rules” for using, or processing, syntactical sequences. 

Many model tonal hierarchies are built, explicitly or implicitly, upon gen- 
erative grammars, organizational rules that underlie musical structure. This 
approach is similar to that exemplified by Chomsky’s work with language. 
Sloboda (1985, pp. 34-47) argues that “the structures embodied in such gram 
mars have psychological reality” (p. 34). He uses Sundberg and Lindblom’s 
(1970) generative grammar for eight-bar nursery tunes to demonstrate how a 
music al grammar resembles the generative phonology of language gram- 
111 . us I, ei clalil (1988, p. 233) distinguishes between compositional grammars, 
whit h generate musical stimuli, and listening grammars, which generate men 
1 . 1 I representations of sonic events. Of particular importance to the present 
discussion is the fact that many accounts of melodic perception and cogni- 
tion are couched in terminology reflecting grammatical structures as psy- 
chological reality. 

Whether one speaks of schemata, rules of generative grammar, or expec- 
talions regarding melody, general agreement exists that the Gestalt laws ol 
perceptual organization remain valid. The melodic expectations, or schema- 
ta, of an individual growing up in a Western culture most likely are for tonal 
Gestalts; i.e., they probably are couched in a tonal harmonic framework, uti- 
lize diatonic scale tones, generally have small intervals between tones, return 
with considerable frequency to certain tones, and usually end with some 
implied conventional cadence. 

When an individual confronts a melody in an unfamiliar style, and hence 
has no particular expectations, the probability of responding to it as a melod- 
ic entity is lessened considerably (Meyer, 19(>7, p. 277). The failure of total 
serial music to gain widespread acceptance is partly because listeners have 
not learned the style’s structural premises. Meyer also maintains that the 
nature of serial melodies, which requires that eat h < hromntic tone within the 
octave appeal befoie anolhei may be repealed, does not allow sufficient rep 
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more common sense refers to (he highly developed •isitnu ol chords and 
lelntions between chords that characterize mosi \\< ,ii m mirth particularly 
ihal of the baroque, classical, and romanth period'. Willie harmonic prac- 
lit es of the three periods differ, there is a common slruc liirul base. 

Music of these periods, which comprises the predominant styles of “clas- 
sical” music performed today, is construc ted around a key center, also 
known as (he tonal center or tonic. Music constructed around a key center 
possesses tonality, or “loyalty to the tonic .” ('Hie next section discusses tonal- 
lb m more detail.) The triads or chords constructed on the first, fourth, and 
lillli scale degrees, respectively the tonic, subdominant, and dominant, serve 
ns I lie- primary structural mechanism for maintaining emphasis on the tonal 
- enter. Once this mechanism became firmly established as the vehicle for 
Ini using attention on the tonal center, thus providing harmonic unity or rep- 
etition, composers could depart from the harmonic framework and then 
a Mini to the tonic. Harmonic conventions were developed through which 
lime lional chord progressions, structured around the tonic, subdominant, 
iind dominant but also extending through chords built on other scale tones 
us well as through modulations into other keys, served as the primary unify- 
ing force. Harmonic practices of the romantic period carried this system to 
Its extremes. 

Twentieth-century developments of ways for combining pitches simulta- 
neously have resulted in varied techniques and styles. This is not to suggest, 
however, that tertian harmony no longer is used as a compositional device. 
In lhe contrary, it remains the primary structural mechanism for combining 
pili lies simultaneously, particularly in popular music. 

h.itcmuAi. Organization of Harmony. Theorists have studied and 
iinaly/ed music’s harmonic structure since its inception, and harmony con 
unties to be a major area of study for students preparing for careers in music, 
I I util recently, however, there has been relatively little study of harmony in 
in ms of people’s responses to it or their ability to comprehend it. 

Traditional attempts to explain response to harmony were mathematical, 
beginning with the work of the Greek mathematician Pythagoras. I-aler (lie 
hi isls, including medieval church scholars, also examined and explained 
i espouses to the predominantly melodic music of their times in terms ofsini 
pie mathematical ratios. With lhe development of music constructed in a 
tonal harmonic framework, mathematical explanations continued, bill 
because of the compromises of equal temperament,'' convenient explana 
lions in terms of simple mathematical explanations no longer applied. 
I 'onsequently, attempts to explain harmony in terms of psychological char- 
,ii lei istics must look beyond musli \ “s< ientlfii or mathematical aspect. 
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Moth l ai nswoi lli ( I9b'l |>|> i II .md I. undin (1967, pp. 88-89) believe 
I hat response to linniiom I • a iiilhual fthenomenan. Just as individuals’ experi- 
ences with theii cultun niiem enable (hem to develop melodic expecta- 
tions, the experiences also lostei luumonic expectations. Music in which the 
harmony does not conform in a general way to the harmonic practices with 
which a listener is familiar sounds “strange” or “different.” Even though most 
listeners can not verbalize what sounds strange or different, the effect is dis- 
turbing because the listener’s general expectations are unfulfilled. 

Harmony, just as melody and rhythm, is comprised of patterns and gen- 
erally is perceived holistically. Individuals respond to harmony as a totality 
rather than as individual tones or chords. (Only during formal musical train- 
ing do most individuals attempt to analyze harmony into its constituent 
parts.) 

Individuals respond and develop expectations toward three primary’ 
“holistic” attributes of harmonic structure: tonality, harmonic movement, and 
Jinalily. The laws of perceptual organization noted under the discussion of 
melody also appear basic for perceiving harmonic attributes. Tonality, organ- 
ized around a tonal center or “home tone,” provides an underlying reference 
oi redundancy that helps a listener respond to a complex sequential series of 
multiple sounds bombarding the central nervous system via the auditory sen- 
son mechanisms. As Meyer (1967, pp. 288-293) has noted, experience with 
i music c onstructed in a tonal harmonic framework provides the basis for per- 
ceiving redundancy, in this case tonality, which enables a listener to “make 
sense" of music heard in relation to expectations. 

Response to harmonic movement appears to occur in a manner similar to 
the response to melodic contour. Harmonic movement or progression is a 
relative phenomenon, as is melody. We respond to harmonic movement in 
relation to tonality. Practices in functional harmony become a standard or 
model for listeners’ harmonic expectations. As harmonic practices change, 
listeners learn the new harmonic styles and develop expectations according- 
ly- 

Meyer (1967, p. 292) believes that a primary difficulty composers face in 
having a large number of listeners accept serial music and other music not 
constructed within a tonal harmonic framework is that such music lacks the 
unifying harmonic attributes that provide the redundancy necessary for 
meaningful perception. As Krumhansl (1990, p. 270) indicates, “a basic mis- 
match may exist between this style’s 1 12-tone serial] treatment of all chro- 
nalic scale pitches equally, and the [learned] psychological tendency to 
elate all pitches to a few stable and unchanging reference pitches.” Music 
(instructed in a tonal harmonic framework has an inherent redundancy 
hrough its tonal center and harmonic movement in relation to that center. 

The direction of the melody line at cadence points is readily predictable 
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chord is out. The strength olt ontextunl asymmetry is a function of the con- 
text key and the keys of which the chords could be a part. Perceptual dis- 
tance decreases as the second chord moves c loser to the context key and the 
first chord moves further from it. As an example, in C major, movement of 
a D major triad to a G major triad results in a greater perceptual similarity 
between the two triads than the opposite movement, G to D. If, in the sec- 
ond case, the chords are made parallel minor chords so that a G-Bb-D triad 
moves to a D-F-A triad, the distance decreases. 

Krumhansl, Bharucha, and Kessler (1982) identified a “core” of eight 
chords on the basis of how well the chords from the keys of C major, G 
major, and A minor seemed to follow each other in paired combinations. 7 
The “core” included the I (tonic), II (supertonic), IV (subdominant), V (dom- 
inant), and VI (submediant) chords from C major; the I, II, IV, V, and VI 
chords from G major; and the I, IV, V, and VI chords from A minor. These 
chords reduce to eight triads: C major (C-E-G), D minor (D-F-A), E minor 
(E-G-B), F major (F-A-C), G major (G-B-D), A minor (A-C-E), D major (D- 
F#-A), and E major (E-G#-B). Perceptually, the I, IV, and V chords are par- 
ticularly close in each key; chords unique to G major or A minor are rela- 
tively remote. Subjects perceived C major as the dominant tonality; they had 
a strong preference for sequences ending on the C chord. There was a less- 
er preference for sequences ending on the G chord; no regular pattern exist- 
ed for A minor. 

Bharucha and Krumhansl (1983) gathered further evidence that the prin- 
» iples of contextual identity, contextual distance, and contextual asymmetry 
governed harmonic organization in tonal contexts. On the basis of their 
experimental data obtained from musically experienced subjects who evalu- 
ated how “well” one chord seemed to follow another or how “well” a chordal 
sequence differed from another due to one altered chord, the investigators 
reconfirmed the “context” principles and identified three additional “key” 
principles that govern harmonic organization independently of context: Key 
membership, intrakey distance, and intrakey asymmetry. 

The “key” principles are not surprising in view of the traditions of Western 
music theory, but the investigators provided a research base. According to 
the key membership principle, chords from the same key are more related 
than chords from different keys. For example, the G major and E minor tri- 
ads, 1 and VI from G major, are more related than the G major and Eb major 
triads. The intrakey distance principle says that a key’s I, IV, and V chords 
(the key’s “harmonic core”) are related more closely than the key’s “non- 
core" chords. In D major, for example, the relationships among the D, G, 

t ' major is closely related to each of the other keys: It is the dominant m ale degree of C, and C is 
the snbdominanl degree of Cl. C major and A minor are relative ma|or and minor keys. 1! major 
and A minor are less < losels related. 
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lions, including "ke\ liiullug ' Inniil awareness,” “tonal center perception,” 
and “tonal feeling” (p 10 >), lie considers conceptualization and definition 
but one of the issues in slinking Inunlily induction; others include various 
dualities involved in studying musii and music processing, e.g., tone versus 
note representations, horizontal (melodic) versus vertical (harmonic) cues, 
and tonal versus temporal cues. Tonality induction is in its infancy as a field 
of study, and researchers most likely will address the issues Vos raises in the 
years ahead. 

Regardless of terminology and other issues regarding tonality, general 
agreement exists that the tonic is the tonal center and serves as the tone to 
which other tones ultimately return. Tonality provides a sense of both pitch 
level and mode. The tonal center is the basic musical expectation to which 
most other expectations relative to melodic and harmonic perceptions are 
related. 8 Such relationships also arc an extension of the intimacy, similarity, 
or circularity dimension of the psychological tonal property of pitch, dis- 
cussed in Chapter 4. 

Implicit in most discussions of tonality in Western music is the application 
(and limitation) of the term to music constructed in a tonal harmonic frame- 
work, using essentially tones of either a major or minor diatonic scale. As 
noted in the next section, Western tertian harmony is built with the scale and 
chord tones of diatonic scales, and references to tonal music and tonality usu- 
ally refer to music constructed of scale and chord tones from diatonic scales. 

Much twentieth-century music, however, does not have a tonal harmonic 
li timework; some music is structured specifically to be atonal. Yet Temko’s 
I '*72, p. 33) study of pitch predominance in twenty avant-garde composi- 
tions revealed agreement among subjects concerning a predominant pitch in 
each composition. Apparently even atonal and electronic music not designed 
with an a priori tonality may evoke listener responses in terms of some cen- 
tral or focal pitch. 

Melodic movement in tonal music includes both conjunct and disjunct 
motion. Conjunct motion is essentially scalar, although chromatic and/or 
altered scale tones may be used. Disjunct motion involves skips or leaps, usu- 
ally on tones outlining chords underlying the implied harmonic framework. 
Melodies of the baroque and classical periods tend to outline scale and chord 
patterns more clearly than music of the romantic period, much of which 
involves chromaticism and frequent key modulations. 

Taylor (l!*7(i) reports that pitch structure of melodies is one determinant of 
tonality. The more the melodic movement conforms to the scale and chord 
structure of the key in which a melody is constructed, the greater the tonal 
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mgs of tonal cenlei and .1 modi 

The “context" pnm t| •!«■?» I Ki imilumsl, filutiucha, & Castellano, 1982) and 
the “key” principles (lihuitichii \ Krutnhansl, 198.1) suggest that perception 
of harmonic movement in loiial music also is intertwined with and depend- 
ent upon tertian harmony chord patterns. With the development of func- 
tional harmony in the seventeenth and eighteenth centuries, the basic pat- 
terns of harmonic movement and relationships among chords were estab- 
lished. The consistency of harmonic progressions in eighteenth-century 
music provides sufficient redundancy for listeners to develop and maintain 
strong feelings for tonality. Music of the romantic period, which also is con- 
structed essentially within a tonal harmonic framework, extends harmonic 
practices far beyond those of the baroque and classical periods. The extent 
to which the “context” and “key” principles, derived under carefully con- 
trolled (perhaps “stereotypical”) conditions, apply to romantic period har- 
monic practices is uncertain. 

Most examinations of psychological structures and processes related to 
tonality perception continue to employ Western music constructed within a 
tonal harmonic framework. However, tonality, broadly speaking, is a psy- 
chological structure based on tones functioning as if they are related to a par- 
lu -ii Ini tonal center, established through experience. Relationships affirming 
tonality may occur among tonal relationships in all musical styles. Even 
“atonal” music may appear to have a tonal center with repeated listening. 

Scales and Modes 

1 iefinitions of scale and mode arc many and varied. In a narrow' sense each 
has a particular meaning: A scale is an array of tones configured from a par- 
ticular home tone, such as A or B; a mode is a particular pattern of whole 
and half steps, 1 " such as major, harmonic minor, or Dorian. The A major 
si ale (A-B-C#-D-E-F#-G#-A) is based on A, with the step sequence (whole, 
whole, half, whole, whole, whole, half) characteristic of major scales. The G 
harmonic minor scale (G-A-Bb-C-D-Eb-F#-G) is based on G, with the step 
sequence (whole, half, whole, whole, half, one and one-half, half) character- 
ise of harmonic minor scales. In a broad sense, scale and mode refer to the 
same phenomenon: the basic tones of a composition arranged in order of 
pilch from lowest to highest (or highest to lowest). Most Western music 
divides the octave into a basic number of discrete fixed pitches, which psy- 
chologists now recognize as being perceived as members of pitch classes or 
categories, hence the increasing number of references to fixed pitches as cale- 

"’Some | m.*i tplt* prefer “lone" or “whole tone" for “whole step," and “nemilone" for “half step.” In 
.m\ i use. hall st i-| >•. iserniloiirM are represented by adjacent keys mi a sinndiiid piano, regardless of 
color. Whole steps (tones) skip a key. I he authors use the terms Inleo Ii.iiik> .this 
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music are the major and iiiluoi < ales, although many consider those scales 
to be particular inodes, whit h i< < him ally they are. Following is a discussion 
of scale functions, scale tuning systems, major and minor scales, and other 
modal and scale structures. 

Function of Scales 

Scales provide a sense of musical reference, which Shepard (1999, p. 187) 
feels is due to the asymmetry resulting from unequal division of the octave. 
Scales also provide a means of reducing the myriad of possible pitches to a 
manageable number of working pilches; Sethares (1998, pp. 49-50) suggests 
that categorical perception may be responsible, as may ease of writing and 
performing music. Carterette and Kendall (1999, p. 780) suggest that division 
til the octave into scale steps is a possible cross-cultural musical “universal.” 

While the tendency to have musical scales may be a “universal,” particu- 
lar musical scales are social phenomena that allow people to exploit tonal 
relationships, as Mursell (1937, p. 107) noted long ago. He maintains that 
scales are not manifestations of some mathematical ideal. Neither, he says, 
are there natural scales; if there were, all cultures would use the same scale. 

People create musical systems. As a system develops, it changes to allow 
lor human feelings and perceptions rather than to fulfill any order of good- 
ness regarding frequency ratios. Evolved scale systems reflect attempts to 
( odily and make the systems available for use by others. If music were not a 
sociocultural phenomenon, there would be no need for consensual scale sys- 
tems; each person could develop a private scale system. 

I lie tempered diatonic scale system probably is the world’s most far- 
leaching and authoritative standardization of music for social purposes 
(Mursell, p. 107). Musical instruments, notation, and practices ofWestern cul- 
tures are bound so integrally to this system that new systems which are 
incompatible with the diatonic scale system appear unlikely to gain wide- 
spread acceptance. Even in electronic music, the compositions that general- 
ly meet with greatest acceptance usually involve use of some traditional 
instruments or timbres and melodies and harmonies based on the diatonic 
scale. 

Musical scales also provide a basis for establishing definite tonal relation- 
ships. Together with rhythm they provide the consistency that people need 
to deal with the infinite range of sounds from which music is comprised. 
Scales enable people to create and organize from sounds and silences a con- 
st nut (music) that has aesthetic and functional value for significant propor- 
tions of most cultural groups. Without a predominant scale system, music 
would not likely have become the potent force it is today. 
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RATIOS AMONG IN 1 1 KVA I ■ « *1 I III I'N 1 1 1 A(i« IRFAN DIATONIC SCALE ON C 

Freq. ratio). !) HI 4 3 27 243 2 

Ire ii it do H 6 I 3 2 16 128 I 

Freq. ratios 9 9 256 9 9 9 256 

adjacent tones 8 8 243 8 8 8 243 

Frequency* 256 288 324 341.3 384 432 486 512 

Pitch name do re mi fa so la ti do 

‘St ienlifk pitch, which has middle C =256 Hz, as opposed to standard pitch, which has mid- 
dle C 261.3 Hz, is used for convenience. 

the range of which was a perfect fourth. Depending on the arrangement of 
the two inner tones, the letrachords were one of three genera: diatonic V(two 
whole tones and one semitone), chromatic (a minor third and two semitones), 
oi inharmonic (a major third and two quarter tones). The diatonic genus 
apparently was the most popular among theorists at the time. Combinations 
| of letiachords, primarily in conjunct arrangement and with an added tone at 
the bottom, formed the Greek Greater Perfect System, from which the pres- 
ent diatonic system evolved. The pattern do, re, mi, fa, so, la, ti, do, although 
originally conceived in inverse order, has been basic to most Western music 
evei since. 

l iming of Greek scale intervals apparently was based on the system devel- 
oped by Pythagoras (c. 55 0 B.C.E.). His tuning system, now called the 
Pythagorean scale, derived frequencies of all scale tones from the interval of 
a pure, i.e., beatless, fifth, which has the simple ratio of 3:2 between the 
respective upper and lower tonal frequencies." Theoretically, the 
Pythagorean diatonic scale frequencies are obtained by forming a series of 
successive ascending fifths, which then are lowered to the correct octave to 
form the scale. In practice, as Backus (1977, pp. 137-139) and Roederer 
( I ? >!).'», p. 173) describe, one derives the scale by tuning a beatless ascending 
filth, a beatless descending fourth, a beatless ascending fifth, etc. The result 
is the same, a scale that has beatless perfect fourths, fifths, and octaves (see 
Tahir (i-1). 

As long as melodic music is performed without transposing, modulating, 
oi using chromatic tones, the Pythagorean scale works well. However, its 
small semitone is a problem for instrument makers. Further, when the tun- 
ing system is extended to include chromatic tones, il results in nonequivalent 
■uharmonic tones, thereby yielding different sizes of semitones. Also, since 

1 I lie | H'lfoct fourth (rutin - I 3 ) iilxo may be the binis h.r tJrilvuiK I'vlhu^oreun sc ale 
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pilch (strings, vou e, and, In an esienl, winds) i an (and should) accommodate 
modulation difiit ulti«“. In idjii.liiunl anil hence play thirds “better in tune,” 
i.e., widi “purer" 01 I teat lev. intervals the “pure” thirds justify (no pun 
intended) the just scale Some people interested in metaphysics or numerol- 
ogy find comfort in the “superpartit 11 la r” inlervalic ratios, where the upper 
ratio symbol is exactly one more than the lower symbol, as in 3:2, 4:3, 5:4, 
etc. backus (1977, pp. 144-146) briefly discusses just scale advocacy posi- 
tions. 

As efforts were made to accommodate harmony and modulation in 
Western music, two other systems evolved: meantone and equal temperament. 
Both involved altering or tempering some scale tones. Meantone tempera- 
ment’s initial use is unclear, but Barbour (1951, p. 25) suggests that it was as 
early as the beginning of the sixteenth century. Several variations of mean- 
tone tuning exist, but the system’s essential aspect is that it alters (flattens) 
some of the Pythagorean fifths, thus allowing a limited degree of modulation. 
Its name was derived from the fact that the whole tone C-D was half the size 
of the major third resulting from the alterations of the fifth. Meantone tem- 
perament was used extensively in Europe throughout the seventeenth cen- 
tury and well into the eighteenth century until the acceptance of equal tem- 
perament. 

Equal temperament is so named because it divides the octave into equal 
divisions. Division into twelve equal semitones is by far the most common, 
although other divisions are possible. Division into n steps requires extract- 
ing the nth root of 2, since the octave is a 2:1 ratio. 1 ' The nth root in relation 
h i I then forms the ratio for any pair of adjacent chromatic scale tones; in the 
case of the conventional twelve-step division, that ratio is 1.05946:1. 
Although the octave is the only simple ratio (2:1), the other intervals main- 
tain a consistent size, regardless of key or position within a key. Equal tem- 
perament overcomes the limitations on tr ansposition, modulation, and use of 
chromaticism that are inherent with Pythagorean, just, and meantone tun- 
ings. 

The equal tempered semitone is divided into 100 equal parts called cents, 
measurement units for physical interval size. Any equal tempered semitone 
is KM) cents, regardless of the actual frequencies comprising the interv al. Any 
whole tone is 200 cents. An equal tempered fifth is 700 cents (it encompass- 
es seven semitones); the octave, containing twelve semitones, is 1200 cents. 
( )ne may compute cents for a given interval with the formula n— 3986.31 
I l«>g (f/Ul in which n = number of cents, f, = lower tone frequency, and t t = 
upper tone frequency. 

1 I hr Mil root ol tiny iiiinilii'i N may Ire found by dividitig the i ommoii li > k<ii ilhni of N by n and 
liuding dir anlllognrlthm ol' the (|iioticnl l or tin- usual n|uul li'iii|irn il al, derivation, lug 'l 
0 . 30103 . 0.30103 ~ IV - 0 . 02506 , Antilog 0.02506 - I.O.VMti 
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I'he basic interval pattern ol the ii m jot sc ale or mode is I I S I I I S, when* I 
stands for a whole tone and S stands for a semitone. The minor mode has 
three variations: natural, melodic and harmonic. All three forms have the 
lowered third, thus beginning I S for the intervals between the first three 
tones, but vary in the intervals between the highest three tones. From the 
lowest tone, the interval patterns for the three forms, respectively, are natu 
lal TSTTSTT, melodic— TSTTTTS (ascending) and TSTTSTT (descending), 
and harmonic-TSTTSAS, with A standing for an augmented second. 

I'he establishment of major and minor as the tonal bases of Western music 
appeared to evolve with the establishment of equal temperament and the 
development of harmony. In equal temperament, major and minor scales 
may be constructed on each of the tones in the chromatic octave. The inter 
val and chordal relationships within a scale built on any point within the 
octave, i.e. in a given key, are functionally identical to those built in othei 
keys. The fact that music built on major and minor scales (and their Inn 
monic patterns) has dominated Western music of the past 350 years so com 
pletely suggests that major and minor scales and their concomitant systems 
ol tonality and harmony provide an intelligible tonal harmonic framework 
for most listeners. 

Other Modes 

While major and minor are the predominant scale modes for Western 
music, many other scale patterns exist, both within Western culture and in 
other cultures. No other pattern, however, has developed into a harmonic 
system that in any way approaches that of Western tonal harmony based on 
the major and minor scales, although some scales are in many respects com 
patible with Western tonal harmony. 

The traditional narrow sense of the term mode refers to the church modi \ 
devised by medieval church scholars. They consist of eight diatonic scales 
using the names of earlier Greek modes but differing in organization and 
structure, which provide the tonal basis of Gregorian chant. As Apel (I9<>9, 
p. 1(55) indicates, the church modes may be illustrated via a keyboard by 
using the white keys, starting on D, E, F, or G, and playing up the octave. 
For each starting note (final or Jinalis), two modes, differing in their octave 
range {ambitus), exist. For authentic modes, the ambitus goes from the final to 
the upper octave. For filagal modes, the ambitus runs from a fourth below the 
final to a fifth above. 

In the sixteenth century additional modes, equivalent to the natural minor 
and major modes, were added to the modal system. The fom traditional 
authentic church modes are the Dorian. Phrygian, Lydian, and Mixolydian. 
I lie plagal modes use the same names but include the prefix “hypo,” I he 
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Mode 

Dorian 

Hypodorian 

Phrygian 

Hypophrygian 

Lydian 

Hypolydian 

Mixolydian 

1 fypomixolydian 

Aeolian 
I lypoaeolian 
I -ocrian 
^ fypolocrian 
Ionian 
I lypoionian 


Interval Sequence 

tstttst 

tsttstt 

STTTSTT 

STTSTTT 

ittstts 

ttsttts 

ttsttst 

tstttst 

tsttstt 

STIYSTT 

sttsttt 

ittstts 

ttsttts 

ttsttst 


n r\ 


D-D 

a-a 

E-E 

B-B 

F-F 

C-C 

G-G 

D-D 

A-A 

E-E 

B-B 

F-F 

C-C 

G-G 
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I , G, A, C. Pentatonic scale'. i an I »«■ built on any tone of the chromatic seal* 
within each pattern they also < an use any of the live tones as a tonic, tint 
having five different modes in a manner similar to the church modes, i 
practice, however, only two modes are used to any extent; the authenti 
mode, using C as the tonic, and the plagal mode, using G as the tonic. 

I he chromatic scale represents another modal system that has received 
i ertain amount of use in Western cultures, mostly in terms of serial musi 
Uuarter-tone scales, dividing the octave into twenty-four parts by halving tl 
semitones, also exist. 

Backus (1977, pp. 148-149) notes three other suggested scales, whlc 
divide the octave into 19, 31, and 53 parts respectively. He notes that son 
combinations of the resulting small intervals closely approximate the ju 
semitones, thirds, and fifths. Von Hoemer (1975) developed an claboru 
scheme of chords, intervals, and chromatic properties of the 19 and 31 tot 
i ales. Perceptually, tiny adjacent intervals become difficult to distinguish 

With developments in computers, synthesizers, and othei electron 
equipment, it is possible to construct many varieties of scales. Sui It si ah 
sometimes called synthetic scales, are intended to be unique and therefore a 
ol little interest other than in relation to the particular compositions in win 
they occur. 

Modal organization in music of other cultures offers a great variety ol ad 
tional modal patterns. Descriptions of even the most common of these 
beyond the scope of this discussion, although some are mentioned as exampl 

Equally tempered scales also have been developed in the ( )ri« 
(Farnsworth, 1969, pp. 23-25). The Siamese divided die octave into sev 
equal parts. Pentatonic scales, somewhat approximating the authentic mo 
ol the Western pentatonic, have been used in many ancient culture 
( ’hinese, Polynesian, African, and Native American (Apel, 1969, p. 65 
Chinese music also uses six-tone (sexatonic) and seven-tone (heptatoi 
scales, while microtones (intervals smaller than a semitone) charm tei 
si ah“s of India and the Middle East. 

I he possibilities of modal organization in music are infinite, but appaii 
Iv only a few modal systems have gained widespread acceptance. Reasons 
this are primarily cultural, although the compatibility of a scale structure v 
laws and principles of perceptual organization also appears to be a factor. 

Other types of Pitch Organization 

I hat the twentieth centui v guve i isr to new ways of organizing piti h sit 
lure was mentioned earlier, l i st othei discussions suggest that pitch org 
zution is possible only within certain conventional frameworks, the pier 
discussion briefly overviews •,< In led twentieth century Western deve 
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nu-ius i„ pitch organization. 
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A final and perhaps most Important development in pitch organization of 
Iwentieth-century music wii'. electronic music, which with computers, syn 
lliesi/.ers, and sound samples gave composers a new vista not only for organ 
l/ing pitches, but also for creating and modifying new timbres and textures. 

( omposers using an electronic medium can generate and combine pitches in 
.hi infinite variety of ways. No longer are the fixed divisions of an octave the 
basis for all music. The implications of electronic developments are stagger 
lug from a music perception standpoint, not only because of possible stimii 
lie. arrangements but also because of possible limitations in human respon 
dents. 

I )evelopments in serial music, aleatoric music, musique concrete , and elec 
Ironic music have created ambiguities for listeners accustomed to hearing 
only music constructed in a tonal harmonic framework. At present, the 
acceptance of such developments in “classical” music appears to be only 
among a relatively small musical subculture of composers, theorists, musi 
i Ians, and other listeners. Electronically generated, modified, and/or repro 
duced sounds are a part of virtually all popular music today. The general 
population of Western cultures, including many people who profess to luiv 
lug “considerable interest” in music, however, are not Hocking to the- concert 
halls to hear or buying recordings of music that deviates too radically from 
lonal harmony. Whether this is just a normal slowness to accept new musi- 
i al styles or whether it is because the music of these new developments lacks 
an organizational structure that allows listeners to perceive and cognitively 
organize the tonal structures is subject to conjecture. 

Psychological Processes 

Chapter 4 examined the processing of individual pure and complex tones; 
I his section examines the psychological processes related to pitch structures 
in music. Much theory and research has sought to elucidate the internal high 
. i level cognitive representations and strategies for processing musical slim 
uli Most theory and research has been in relation to melodic organization ol 
Western tonal music, although some work has extended to rhythmic and hat 
monic structures. Also, efforts have been made to establish extended, claim 
i ate hierarchical models of musical perception. 

The impetus for this surge of interest in music’s cognitive structures is an 
outgrowth of a major shift in psychology toward focus on “higher level, more 
cognitive aspects of human behavior" (Krumhansl, l!)8d, p. !2H) and several 
other developments. According to Krumhansl, the primary influences were 
Chomsky’s (1!)(>5, I f )7. r >) lingmsth theory, with ils insistence thal language 
behavior depends on ubstou I menial i eprcienlalions ol linguistic structures, 
and developments in compiilei lei huolng\ . which allowed the development 
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of models and termlnologs loi i hurmiei izing complex mental behavior as 
well as greatly facilitating pi m lm m m controlling research variables and ana 
lyzing data. Other influences, also noted by Kmmhansl, were that two seem- 
ingly contradictory approaches I'oi examining music perception provide 
important bases for research on cognitive processes. These include (a) the 
“reductionistic” approach, reflected in the early work of Helmholtz 
(1863/1954) and Seashore (1919, 1938), which broke down complex audito- 
ry perceptual stimuli for examination in terms of sensory' response to basic 
stimulus units; and (b) the work of Gestalt psychologists (Koffka, 1935; 
Wertheimer, 1923/1955) in developing laws of perceptual organization. 
Other important influences Krumhansl recognizes come from music theory, 
which had (a) identified organizational principles for tonal music, (b) devel- 
oped a terminology for characterization of pitch development, and (c) iden- 
tified a number of music-theoretic accounts of the nature of psychological 
processes in music perception. 

Psychological processes are examined here as they relate to (a) hierarchi- 
cal perceptual structures, (b) empirical studies of perception and memory', (c) 
melodic and harmonic expectations and information theory, and (d) pitch- 
i elated behaviors. 

Hierarchical Perceptual Structures 

A number of hierarchical perceptual models exist; West, Howell, and 
( inss (1985) provide excellent reviews of some of the more influential ones. 
They also remind us that models are analogues that attempt to portray the 
psychological processes of music perception, and as such involve making 
inferences about how subjective experiences of musical sound stimuli in our 
senses and imagination may affect musical judgments and other behavior. 
Essentially, models are descriptions of inferred psychological events. They also are 
generalized, usually not accommodating individual differences. Neverthe- 
less, most of them offer valuable insights into music perception, cognition, 
and behavior. 

West, Howell, and Cross’s (1985) observations and principles regarding 
hierarchical cognitive structures in music, noted in Chapter 5, are reiterated 
briefly here because diey provide an important perspective regarding hier- 
archical perceptual structures. Essentially, model developers should recog- 
nize that (a) a model should reflect and accommodate all perceptual dimen- 
sions of musical experience; (b) each listener brings a unique history of past 
music experience to each new music experience; (c) even sophisticated lis- 
teners do not immediately perceive, organize, and classify all music in a well 
ordered hierarchy; (d) the theory should be verifiable in terms of behavior of 
particular listeners; and (e) extramusical or historical context may influence 
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1 1 , i me work most likely would 11 nd either the tonal hierarchy data or the rare 
interval data convincing when considered in isolation from the other; both 
positions have an intuitive “correctness” about them. The tonal relationships 
nl Krumhansl’s hierarchy appear congruent with musicians’ experiences, but 
the strong dominant-tonic pull evoked by the rare intervals also is consistent 
with musicians’ experiences. Undoubtedly, more research and discussion 
will occur. Whatever subsequent research is forthcoming relative to the two 
positions, and the possible influence of tonal consonance, the reader must 
1 1 member that both theories deal with inferred cognitive processes based on 
perceptions of musical events rather than the music’s actual acoustical struc- 
lure. 

Lerdahl and JackendofFs (1983) elaborate hierarchical model of tonal 
structure is based more on theory than on research. Two of its hierarchical 
i omponents, time-span reduction and prolongation reduction, concern pilch 
structures. As the name implies, the time-span reduction hierarchy seeks to 
lormalize the way in which listeners perceive pitch events at different levels 
ol structural importance within a given time-span. It involves examination ol 
pitch within various levels of the hierarchical “tree” for that time-span, seek 
mg to determine which pitch is most stable. That pitch is called the “head” 
ol (he time-span. The process is repeated hierarchically for groupings of 
lime-spans, until the deepest, most abstract grouping level is reached. 

According to Lerdahl and JackendofT, two types of rales are applied in 
li inning structures: well-formedness m les, which specify possible structures, and 
preference rales, which specify probable structures, i.e., the structures that are 
likely to conform to the way experienced listeners organize the music. Well 
lormedness rales may answer the question “What’s possible?” Preference 
rules nray answer the question “What corresponds to expectancies?" Well 
lormedness rales for time-span reduction are concerned with specifying the 
nature of time-span heads; preference rales for time-span reduction spe< ily 
principles according to which time-span head is chosen. 

Kssentially, time-span reduction “is intended to account for the clisti ibn 
lion of structural and ornamental [pitch] events in a piece, and to give a i leai 
picture of the network of interconnected regions governed by these events" 
(Clarke, 198(i, p. (i). Clarke cautions that lime-span reduction presents an 
essentially static and primarily spatial perspective on pitch organization in 
tonal music and that it ignores the dynamic properties operating within and 
beyond the boundaries of the time-span units. 

/Prolongation reduction attempts to overcome this problem. Whereas time- 
span reduction works from small groupings to larger, more abstract group 
mgs (from surface to depth), prolongation reduction works in the opposite 
direction (from depth to sin hu e), Showing some Schenkcrian influences, 
prolongation reduction begins with a simple pitch event, perhaps represent 


210 


rtwW **' '*•**« 


in K an entire piece 

d [ ,etaiJ to the nni sii J;";,up!!jKt M T ,S ^^f ing ' e CVent a level 

reduction essenfinllv * * •*< 1 1 < *cl (CJarkc? n p i 

ii tssentiaiJy assigns , M(l i l|u i.. . , v ^ JtUKe ’ P- Prolongation 

relaxation and continuity. P r < lone .n " Cal P os,lions based on tension 

. . 1 * * (> vvel I, and Cross (toss n on. 

;'f * »m*oUc representation of mmiUTl' ^ '' m ° del a “™P's *• pro- 

‘ V a listener.” Lerdahl and Jackendoff d ' ,C,da ‘ <!s «• antcture as £e r - 

“ mus,cal Vammar,” which inciLte^”^ ,,W,hemo<fe 'l*>v 5 « 
a-pnt.ve organization. Just as people are -nH'T? arisi " g from 'nhereni 
•'"tillage. although the particular I „ , " la,v predisposed to acauire 

2 T* b ' r qmre h a on-™ 

although the cognitized musical IS ac< l“ re music cognition 
experience and learning. Variation ° aad J orms wi " depend on cultural 
"■ere are limits to that Iriad"„ P0SS ‘ ble to "■W* -d music but 

Empirical Studies of Percept andMmory 

“" ,,/nr Pressing of m?ioS” c ^^rSS^ a haS f ° CUSed ° n Perception 
‘ 1<,rtk Conl emporaiy concerns *° S,ngle P itches > durations or 

P ~s,rs s ^ cog " ition focus on ~ 

processes for music: (a) 

ral natl, re; (b) temporal processes that 3 musicaJ Piece’s gen- 

horizontal events and simultan^ veT^ of both succesfv" 

’ a,l(l ( c ) no ntemporal processes that in I , nts ,nto Unit s and groups of 

ZZt " r ^ ^-“rn^t “r “ bStrad ~s slh 

v 111 research examined herein iren n r™™’ and hierarchical struc- 

&*££« •“ 

££ mHoify, Sen*,. (l9 ^ 

M ee "tnsn al examples: (a) a'shor, pH if. "" 'f S "<>jects held 

“' C (c) a simihtr b"f“"'™ 1^ 


Mclodit mill Ihiumimi Foundations 


211 


with tones not basic and si i m imul both the “correct” and “wrong” reduc 
lions were presented at dilTcreni structural levels, i.e., at foreground and mid- 
dleground levels. Subjects (adult iionmusicians) were able to select the correct 
over die wrong reduction at the foreground level, but not at the middle 
ground level. Serafine concluded that her data provide evidence of an initial 
level of structuring for untrained listeners and that, perhaps even more 
importantly, the data provide evidence that hierarchical structurings are 
legitimate cognitive processes rather than just theoretical constructs. 

Dmvling and Harwood (1986, pp. 130-144) summarize a series of studies 
suggesting that contour, interval size, and tonal scale system are important 
features in adults’ perception of and memory for melodies and that these fea 
lures may have different importance, depending on the task’s demands. 
( ‘ontour is a particularly important feature for short-term memory tasks, bill 
for long-term memory, where many melodies may share similar contours, 
Interval size plays a much more important role in helping adults differentiate 
among melodies. Dowling and Harwood also recognize the importance of 
individual differences in musical experience for music cognition, particulai 
lv with respect to employing learned melodic features, such as the tonal scale 
system, for processing melody. 

(dson and Massaro (1978) conducted a series of experiments involving 
structural transformations of melodies to evaluate the effects of interval size. 

i ontour, tone height, and tone chroma on melodic recognition. In two trims 
lor mations, a melody’s component tones were replaced by octave intervals, 
either preserving or violating the patterns of change in pitch direction 
(melodic contour). When contour was violated, melodic recognition was dis 
...pled severely, but when contour was preserved, subjects identified the 
l.ansformed melodies as accurately as the untransformed melodies, suggest 
mg that contour, as well as interval size, provides essential information foi 
melodic perception. 

Cuddy, Cohen, and Miller (1979) provide evidence that diatonic condi 
lions and cadential relationships are important information for maintaining 
melodic structures and recognizing deviations from those structures. Forty- 
eight subjects with “general interest in music” indicated which one of two 
ii imspositions of standard melodies was correct. Each transposition was 
eltl.ei to the dominant (e.g., G in relation to C) or tritone (e.g., I # in relation 
lo (’) tonality in relation to the particular standard’s diatonic context. Altered 
innes, which made particulai melodies “wrong” in relation to their standards, 
urn- a semitone up or down Iron, wheie they would have been in a totally 
m i urate transposition. Subjects' performance deteriorated when the “core" 
ill three tones containing .In tille.at.ni. w as embedded in a nondiatonic < on 

ii - I, .1 improved when a t ailem < w i (iiovuled I lie most accurate recog. .. 
I.on o«T. irred when (a) there wits a ilh.lo.i.i and cadential context, (b) the 
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25 college singers’ performances of an unf ? 7 ^7 harmonizati °ns on 

learned to a specific criterion We, The hZ " mdody had 

tonal, chromatic, dissonant, quartal Xfo XnT ’u mcluded traditional 

revealed a higher degree of vocal accuracv ^ W ‘! ‘ CXtensions - Results 

accompanied tin- melody, suggesting thaM^Tl!'^' 110 ™ 1 tonal harmon y 

X g S es tmg that tonal harmonic structure affects 
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lingers’ reproductions of melodies. 

I lie potential of research on music perception and cognition for under- 
funding and facilitating musical behavior appears great, although lew eliorls 
have been made to “apply” the results as part ol structured music pedagogy. 
Perhaps the research base is as yet insufficient ior such application, but the 
challenge remains for both psychologists and educators to interpiet and 
apply such findings. 

I Kfu dations and Information Theory 

The vast array of musical stimuli comprising melody and harmony, with 
ihcir inherent attributes of tonal and rhythmic structure, timbral variations, 
.iikI dynamic change, presents listeners with a stimulus complexity that, with 
out some mechanism for creating perceptual order, might appear as unintel 
ligihlc cacophony. Indeed, to some individuals, much oi what otheis (.ill 
music is unintelligible cacophony! The question under consideration licit’, 
therefore, is “How do individuals create musical meaning out of the mass ol 
sounds called melody and harmony?” 

From a psychological perspective, melody and harmony are highly com 
I ilex, but most individuals apparently can derive a certain amount ol musi 
i ill meaning from them. 11 ’ Many individuals who appear to gain meaning horn 
music, however, have no extensive or intensive formal musical training. ( )n 
the other hand, even some highly trained musicians apparently perceive lit 
tie meaning from some avant-garde music. Members of Western culture also 
( im listen to a given Oriental melody and have great difficulty in recogniz 
mg any semblance of organizational structure. Still, some individuals within 
a Western culture can listen to Brahms Symphony No. 2 in D Major and nnu 
vel at its structure while others perceive it as unintelligible cacophony. Such 
observations beg the question, “Why does music hold meaning for some 
individuals and not for others?” One approach to the question involves infoi 
mation theory (e.g., Broadbent, 1958; Meyer, 1956, 1967, 2001; Moles, 
1966). This approach recognizes that a central problem in dealing with com 
plexity is an individual’s capacity for such. Capacity for perception and cog 
nilion of complex stimuli is limited for everyone, although individual limits 
vary. We do not know how to assess the limits of perceptual capacity except 
under somewhat artificial conditions for some isolated tasks. Information 
theory provides a construct for examining perceptual capacity for music. 

Information theory basically is a system for quantifying uncertainty in a 
sensory stimulus or message. “A message is a finite, ordered set ol elements ol 
perception drawn from a repertoire and assembled in a structure (Moles, 


"•As used in the present discussion, mush nl meaning reiers to perceptual and conceptual meaning; 
Chapter H examines musical meaning as aeslheiii meaning. 
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1966, p. 9). Messages iiiuv I » spallal 01 (rmporol; music, like dance, is a time- 
based art and provides hugely lempntiil messages, whereas painting, sculp- 
ture, and photography provide largely spatial messages. The amount of 
information a message contains is a function of probability. If a message 
could contain only one symbol, correctly identifying the message’s content 
provides zero information: If the message exists at all, it only can convey the 
one symbol. If the message could contain one of two equally likely alterna- 
tive messages, correct identification provides one bit, or one binary deci- 
sion’s worth of information (Watson, 1973, p. 293). The greater the amount 
of information the message conveys, the less the redundancy, and the greater 
the uncertainly of meaning or responses In theory, a mathematical formula can 
predict the probability of a response, but the complex nature of melody and 
harmony, coupled with the human variable in terms of previous experience 
with melody and harmony, makes absolute accuracy of prediction virtually 
impossible. '* The authors concur with Meyer (1967, p. 20) that our inability 
to measure precisely the amount of information in a musical message does 
not weaken or invalidate information theory as a basis for examining musi- 
cal meaning. The theory still provides a useful construct for examining musi- 
cal expectation as well as a framework for studying musical perception. 

I lu- amount of information an individual receives when listening to melody 
oi harmony, and hence an individual’s expectations regarding them, is a func- 
tion of (wo basic variables: (a) the extent to which the structural characteris- 
tus of melody and harmony conform to fundamental laws of perceptual 
organization and (b) the individual’s previous experience with the given 
melodic and harmonic style. As should be apparent from previous discus- 
sion, melodies and harmonies that conform most closely to the rules and 
grammar of Western tonal harmonic structure generally conform to the fun- 
damental laws of perceptual organization. The tonal harmonic framework 
provides the structural unity, and the listener perceives the melody or har- 
mony as a Gestalt or holistic pattern. 

The expectations an individual develops from experience with melody 
and harmony are related to their perceptual redundancy. While information 
theory per se holds that a message’s redundancy is characteristic of the stim 
ulus alone, Meyer (1967, pp. 277-279) maintains that redundancy in a musi 
cal message depends both on the extent to which structural characteristics 
conform to the laws of perceptual organization (structural redundancy) and 

1 t ills may seem puzzling if one thinks of “information” only as clarification or repetition. In infor 
million theory, information is nonredundant or new. In a simple visual comparison, the message A 
A A A A A A A contains less information and less uncertainty than A II C If C because the short- 
ci string of letters has less redundancy. 

|H ,Specili( t|uanti!ieu(inn of information in music is also complicated considerably bv conflicts 
icgiirding what the lutsii unit ol music .it information c. Is it tin- individual tone, a < hold, a phrase, 
in a period ' It probably varies with the music and the lislenei 
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the greater the information ami tin mu crtninty. I'he greater the redundancy, 
the more accurate the llstenei •. ex|iectutions because there are fewer uncer- 
tainties. Perceptual redundancy, tnmprised of structural and cultural redun- 
dancy, enables a listener to conceive melody and harmony as patterns or 
Gestalten even though he or she obviously may not perceive and remember 
each constituent tone or chord of the pattern. I'he expectations complement 
the tones and chords actually perceived to create the musical pattern. 

When a listener encounters melodies or harmonies that have little struc- 
tural redundancy and for which he or she has not developed cultural redun- 
dancy, there is increased information. With the increased information (and 
increased uncertainty), the accuracy of the individual’s expectations decreas- 
es. When information is so great that the individual can not develop expec- 
tations regarding the melodic or harmonic patterns, the music holds litde 
meaning. Meyer (19(>7, pp. 283-293) suggests that the lack of perceptual 
redundancy, with its constituent aspects of structural and cultural redundan- 
cy, is most likely the reason serialism failed to gain widespread acceptance. 
The authors submit that some avant-garde electronic music that does not 
provide structural redundancy also wall be unlikely to gain widespread 
aci eptance, particularly since few individuals are developing cultural redun- 
dancy for such music. 

Ht st arch on Musical Expectancy 

Interest in how people develop musical expectancies has given rise to 
both theory and research. Jones (1981, 1982) developed an expectancy 
model suggesting that musical expectancies result from the interplay 
between ideal prototypes and ordinary patterns. Ideal prototypes are the simple 
perfect symmetries that underlie a particular- style; they are abstract repre- 
sentations of melodic, harmonic, and rhythm patterns that probably exist 
only in laboratory settings as ideal standards of the given style. Jones’s ordi- 
nary patterns are more complex and reflect interesting deviations from the 
ideal patterns. She suggests that expectancies are formulated when ordinary 
patterns deviate from the idealized symmetries of the ideal prototypes. The 
discrepancies between the two types of patterns result in an element of sur- 
prise, which in turn facilitates perception and retention of the musical 
sequence. The theory presumes a musical system with built-in order and con- 
sistency, such as the tonal harmonic framework of Western tonal music. 

Carlson, Divenyi, and Taylor (1970) examined the effects of two-tone 
melodic intervals (or “contexts"), which they considered to be expectancy-gen- 
erating stimuli, on music students’ melodic continuations of the patterns. 
While the study was essentially exploratory, the results revealed that sub 
jects’ responses for » erlain intervals tended to < lustei and that it was possible 
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to develop melodic expectant 1981) sough, to 
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Sclimuckler’s findings regarding (lie importance of music’s structure lor har- 
monic expectations. Data, based mi 21 graduate music students’ and 24 non 
musicians’ responses to 20 chord sequences ending on an authentic cadence, 
revealed that both local (immediately preceding chord) and global (pieced 
lug six-chord sequence) factors influence expectations regarding a target 
chord. 

Most of the research cited above considers expectations in terms ol sli m 
tnral aspects of melody and harmony, but one must remember that musical 
expectations occur at multiple levels. Expectations are hierarchical, ranging 
from relatively low-level expectations about “what’s coming next in a 
melodic or harmonic sequence to higher level abstractions and expectations 
regarding musical style. Applying his implication-realization model ol melodic 
, -xpectancy (Narmour, 1990) to broader aspects of musical expectancy, 
Narmour (1999) makes an eloquent case for musical expectations being lun 
archical. Invoking both “bottom-up” and “top-down” approaches to devel 
oping expectations about musical style, both within given pieces (intraopus 
style) and between pieces (extraopus style), Narmour maintains that knowl 
edge of both basic structural attributes (e.g., pitches, durations, timbre-.! and 
more holistic, complex style parameters is essential. In short, he maintains 
that musical expectations are hierarchical and that the “level” ol a listem-i s 
expectations will vary with his or her knowledge of a given piece or music al 
style. The “top-down” generalizations and “bottom-up” processing will intc r 
act in a varying way as the listener adjusts hierarchical relationships to 
account for musical experience and stylistic familiarity (Narmour, 1999, p. 
470). Obviously, Narmour’s carefully devised model warrants examination 
in depth, and readers are encouraged to examine his work directly. It holds 
many implications for understanding musical expectations, although one- 
must remember that such notation-based models are highly inferential with 
respect to modeling music cognition and expectation. 

This brief discussion of research on musical expectations suggests that 
Meyer’s theory of expectations can be verified empirically. Researchers (e.g., 
Bharucha, 1994; Jones, 1990; Narmour, 1990, 1999; Unyk, 1900) have 
extended and refined expectation theory, and their work undoubtedly will 
provide a basis for much subsequent research in musical expectation. 


Pitch-Related Behaviors 


Expectations are fundamental to both receptive and production behav 
iors. While their role in receptive behaviors is apparent, as suggested by the 
previous discussion, their role is perhaps less cleai regarding piodu< lion 
behaviors. In melodic and harmonic reception, expectations essentially are 
a function of memory of previous melodic and harmonic experiences, which 
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in turn facilitate pmrplinn ul new melodies and harmonies. 

Woodruff (1970) calls incmom* ul previous experiences concepts (see also 
Chapter 10) and suggests that lhe\ provide the basis for musical behavior. 
Regelski (1975, p. II) elaborated on the view that concepts are general 
thought tendencies and suggests that they result from (a) perception and cog- 
nition of many particular personal experiences with the learning or skill to 
be mastered, (b) the transfer of certain learning from particular personal 
experiences to other particular but somewhat different situations, and (c) a 
gradually evolving tendency toward increased frequency of the particular 
musical behavior. 

Expectations, therefore, are basic to conceptualizing music. Musical con- 
cepts, recognized as cumulative tendencies toward response resulting from 
cognitive musical organizations, are the product of memories and classifica- 
tions of previous experiences with musical stimuli. While musical concepts 
involve covert cognitive activity, they form the basis for both receptive and 
production behaviors. Receptive behaviors essentially are perceptual and 
therefore covert in nature; production behaviors involve musical production 
or reproduction. 

RECEPTIVE BEHAVIORS. Since receptive behaviors are essentially covert, 
investigators must devise some overt manifestation to study as evidence of 
reception. This may create additional questions; investigators do not always 
agree regarding whether particular overt behaviors validly indicate covert 
pen eption or conception. For example, tasks that investigators might devise 
lo study melodic perception might range from simple melodic recognition or 
discrimination to singing or notating an aurally presented melody. Some 
"melodies” used in research are limited, contrived tonal sequences that may 
or may not represent Western melodies. While some investigators define 
their terms operationally and limit their generalizations, others apply vague 
labels to their studies and sometimes generalize far beyond what the data jus- 
lily, thereby leaving the reader with excessive, seemingly contradictory 
information. Intermixing theoretical considerations with presentations and 
discussions of empirical data may compound the confusion. Unfortunately, 
no neat and tidy solutions to such problems exist. 

( )ne should recognize that receptive behaviors are essentially perceptual 
and involve recognition of and discrimination between musical stimuli. Both 
processes are fundamental to melodic and harmonic reception. While listen 
ing to music, an individual, usually without any particular awareness, con 
stantly separates the familiar from the unfamiliar and compares new patterns 
with memories of previously learned patterns. The better the new melodies 
and harmonies match the expectations based on memories of previous expe- 
riences, the more comprehensible they are. 

Fiske’s (1990, 1993) theory of music cognition holds that music listening 
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Development of Melodic and Harmonic Behaviors 

Jill! ‘ ypCS ° f reCe Ptive production behaviors are broad enough I, 
Mial.lt division into many sublevels or categories. While a development! 

i^sofeach S' ^ behavi ° rs mi § ht be feasible, the unique 

su, h • SmUS1Cal e *Penences is such that any attempt to set forth 

. axonomy immediately would encounter difficulties. Each child’.. 
- lopmental sequence, while subject to general laws of maturation is net 

mn.'l'lPhT^lirr enVir ° nment § TcaU y influences musical develop 
: ' 11 ,PS ’ !V(,; ^^ant & Thatcher, 1974). Nevertheless, some gene. 

tlZn l reg 8 mUSiCal develo P ment and this section 
, Cm [ lom two Perspectives: research-based studies of music , I 

development and music teachers’ views. 
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Kr search related to development of melodic and harmonic behaviors pri- 
nanl y “ developmental, i.e., studies of children’s abilities to accomplish cel 
withihiT taSk l at T 10US T ° r devel °P mentaI levels. A major problem 

Ts d o TeZ “ / f P bet T en thC Vari ° US mUsical lasks Children are 
• to perform and the implications drawn from their performances 

Investigators may loosely label many varieties of tasks, including ones 

equmug musical performance, as melodic perception, even though 

— la5kS f V,OUSl >' : VOlVe behavL u, additilu 
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in oilucti v,. tasks confounds the study of musical development, andV read 
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uteness of each cl mu.lcnl experiences, make sweeping generaliza 

' about children" development hazardous. 

|„,dy of research reveals Increasing consensus regarding melodic a 
luu monic development, and some of the more signil.canl studies are 

'" a Series of studies by Trehub and her colleagues (Chang & )' re j’ ub - 

Bu i| & Thorpe, 1984 ; Trehub, Thorpe, St Morrongiello, 1.18/) nd, 

melodic response begins in infancy. Chang and Irehub monitored tive- 

nth-old babies' -startle" responses to changes in ^-tone melod,c path 

m( . observed changes of heart rate (acceleration) when a pattern with a 
I, ,,-n. contour was played after the infants had become habituated to anoth 
... pattern However, such response was not evident when contour was main 
, - h t transposed up or down a minor third. The 1984 study (Trehub, 
Hull & Thorpe) P examined the effects of additional melodic translormal.o.is 
h Impositions to other keys, altering intervals while P^g con . 
.Im-ine octaves with accompanying contour changes) on six to 11 month 
, 2Z Using the “operant head turn procedure" as the response mens 
Investigators observed that subjects responded to new melodies 
. sequences as familiar if the sequences had the same melodic contom 
frequency range as a previously heard sequence, ^ ' 0 ,- reside 
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ZLLs studies that infants categorize sound sequences on the bus, 
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lint the absence of response to differences of key and key-plus mil iva 

! litiom suggests that infants encode contour, rather than interval, minima 
non In a summative article, Trehub (1993) notes that infants are sensitive , 
contour and can discriminate between ascending and descending patterns, 
lull they are insensitive to individual pitches and intervals. 

NeX all research on infants’ and young children’s development ol 
mHodic discrimination reveals an increase in skills with an increase ... age, 
however, various studies do not agree regarding the exact ages at wh chdvt l 
dren develop given skills. According to Hargreaves (198b, P - 
ohy ” the precursor of spontaneous song, begins dunng y 

geXg that even six-month-old infants possess the prerequisites ol mus e 
making: the ability to vocalize, vary, and imitate pitch, and detect changes 
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melodic contour. 

Sloboda (1985) observed dial the I list striking change in overt musical 
behavior after the first birthday comes at about 18 months of age, when spon- 
taneous song begins. “The main characteristic of spontaneous singing is the 
use of discrete stable pitches (rather than the microtona! glides of the earlier 
'song babbling’)” (p. 202). Such singing usually does not include words, lead- 
ing Sloboda to suggest that musical development at this age occurs along a 
separate “stream” from speech. Spontaneous singing at this level does not 
appear to reflect efforts to imitate particular songs, although the singing 
begins to include short melodic patterns using intervals that approximate the 
seconds and thirds of tonal music. 

Most accounts of children’s singing during the latter half of the second 
year suggest a gradual change toward use of melodic patterns reflecting 
tonal, or culturally “correct,” structures in spontaneous singing. They also 
note an “emerging ability to select melodic fragments from an increasingly 
large repertoire [of standard songs), and to match these with increasing accu- 
racy to the components of standard models” (Hargreaves, 1986, p. 72). 
Apparently, children begin to borrow certain aspects of songs they have 
heard and assimilate them more and more into their own spontaneous songs. 

During the third year, children’s spontaneous songs appear to become 
longer and reflect a definite trend toward use of diatonic scale intervals. 
Davidson, McKemon, and Gardner (1981, p. 305) suggest that children 
appeal to develop a set of song-related expectations that in essence provide 
a “song frame” which structures their vocal performances. As Sloboda (1985, 
p 204) notes, “by two-and-a-half, the child seems to have assimilated the 
notions that music is constructed around a small fixed set of pitch intervals, 
and that repetition of intervallic and rhythmic patterns is a cornerstone of 
music.” However, the child as yet seems to lack any grasp of hierarchical 
structures governing groups of patterns that might prescribe direction and 
closure. Sloboda observes that songs of children of this age usually have an 
“aimless” quality, with little or no sense of “finishing.” 

Toward the end of the third year, children's singing begins to reflect less 
spontaneous song and more imitation of songs they hear in their environ 
ment. Moog’s (1976) extensive study of children’s musical development 
revealed that children in the early phases of this stage are able to imitate 
melodic contour more easily than they imitate exact pitch. However, during 
the third and fourth years, many children’s capacities to imitate songs devel- 
op greatly, to the point that “most children can accurately reproduce the 
familiar songs and nursery rhymes of their culture by the age of live” 
(Sloboda, p. 205). Spontaneous song is no longer the predominant song style 
foi the live year old. Apparently, children al about age live become much 
more concerned with accuracy of imitation, reflecting a general develop 
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Zimmerman (1971, p 2KI note* dial .1 rapid development of melodic per- 
ception marks ages six to eight IVl/.old (1966, p. 254) and some other 
researchers, however, report a leveling effect following third grade, or 
around age nine. 

laylor (1973) notes marked development of harmonic awareness around 
age nine, but Thackray (1973) maintains that results of his harmonic percep- 
tion test provide positive evidence that many children develop a consider- 
able degree of harmonic awareness well before age nine. Bridges’ (1965) 
study of harmonic discrimination ability of children in kindergarten through 
grade three also suggests a gradual development in harmonic discrimination 
ability. Moog (1976), however, maintains that his research shows unequivo- 
cally that preschool-aged children do not experience any sort of harmony at 
all. Shuter-Dyson and Gabriel’s (1981, pp. 147-149) review of several studies 
examining children’s harmonic discrimination in terms of consonance and 
dissonance (essentially requiring the selection of which version sounded 
“better” or “correct” in paired comparisons) revealed great improvement 
between ages five and 10 in selecting “better” or “correct” versions. Such 
findings lend support to the view that basic harmonic awareness develops as 
part of children’s enculturation with Western music. 

Imberty’s (1981, pp. 101-115) comprehensive study of tonality develop- 
ment reveals four age-related stages of tonal enculturation: (a) below age six, 
.1 period of perceptual undifferenliation regarding cadence; (b) from six and 
one half to seven years, a cadential perspective scheme, i.e., the child considers 
.1 musical phrase without a cadence as unfinished, but makes no clear differ- 
entiation among differing cadential movements; (c) around eight years, 
where the child can differentiate between a perfect cadence and absence of 
cadence and responds to interrupted cadences less clearly; this stage’s pri- 
mary characteristic is the beginning of perceptive decentration which enables 
the subject “to connect what precedes the cadential formula with the formu 
la itself” (p. 1 13); and (d) around 10 years, characterized by the establishment 
of a relation of order; the perception of the dominant leads to anticipation of 
the tonic; reversibility is evident in the perception of tonal functions, and the 
syntactic elements of the musical phrase enable the precedence of order and 
logic al anticipation. Imberty’s research with older children did not reveal 
continued development, leading him to recognize a sort of “ceiling effect” 
that apparently can not be forced higher. Imberty’s ceiling effect for tonality 
occurs at about the same age level as the plateaus for melodic and rhythmic 
development observed by Petzold (1966). 1,11 

lit summary, melodic discrimination skills appear in infancy and continue 
to develop through about age eight, with a critical period for development 

-"'In general, muiltal development beyond >1 certain .w inaluim level requires lormal musical 
naming, as Chupln 10 notes 
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,1,, more than adhere to spc. ill. previously laid down, and (d) be worth 

having in itself apart from tiny purpose it may serve. 

Lundin’s (1967, pp. 84 85) cultural interpretation ol melody considers 
melody both a function of the listener’s previous experience and certain 
structural characteristics. He maintains that melodies are a result ol many 
, untunes of musical development. New patterns were accepted gradually as 
people became familiar with them. 

Sloboda (1985, pp. 52-55) views a melody’s goodness m terms ol tin- 
extent to which it conforms to its underlying grammar. If the melody con 
forms totally to the structural rules of Western tonal music, the melody is like 
lv to be dull; if the melody excessively violates basic structural rules, .< may 
lit* unintelligible to listeners. Sloboda’s view presupposes that listeners arc 
cnculturated in the grammatical rules of Western tonal music. 

Smith and Cuddy (1986) examined the effects of repetition and rule lam.l 
iarity on the “pleasingness” of 20 melodic sequences varying m complex, s 
of contour and harmonic structure. (The more comp ex t e nu <>< " 
sequence, the more it violated the rules of tonal harmonic structure.) I hut 
data indicated that the more complex the melody’s underlying harmonic 
structure, the less pleasing the subjects rated it. Whether such aflulm 
responses reflect a measure of perceptual “goodness may be debatable, I n. 
i, certainly seems to support Sloboda’s contention that as a melody deviates 
from the basic grammatical structures of tonal harmony, listeners respond in 

" RdmcWlflSfl, pp. 133-138), while concerned with musical goodness 
rather than just melodic goodness, cites two aspects of goodness, excellence, 
which has to do with the syntactic or structural refinement in the mi.su , an. 
greatness, which has to do with the level of profundity of the music s expres 
sive content. Reimer bases the two aspects on Leonard Meyers (.> 67, pp. 
22-41) theories of value and greatness in music, which Chapter 8 .Its. 

While the greatness criterion is more properly discussed under aesthetic s, the 
excellence criterion has its roots in the meanings of musical messages an unit 

vidual receives while listening. , . 

The meaning an individual receives when listening to a melody is a ni t 
tion of the uncertainty reflected in the information present in the melody. 
The amount of information an individual receives depends on both it 
melody’s structural and cultural redundancy, Le, the extent to which the 
melody reflects a particular melodic style and the degree to which the md. 
vidual is familiar with and has developed expectations within that style ht 
greater the perceptual redundancy, the combined effect of structural and cl 
(lira I redundancy, the more likely the melody is meaningful and hcncc 
“good” for the individual. a 

' In summary, melodic goodness may vary from individual to individual. A 
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,1 production behaviors. The preference tests mentioned above conceivably 
M Jld be considered a fifth type. Also, production behaviors possibly cou 
hr mibdivided into notation and performance behaviors. 

Some of the same concerns noted regarding evaluation of rhythmic 
l.rluiviors also apply to evaluation of melodic and harmonic behaviors Fhe 

of the response mode selected for measuring discrimination could 

nil. i the assessment; group versus individual measurement also is an impo 

consideration, in terms of both accuracy and economy Failure to per 

does not necessarily indicate failure to perceive, finally, approaches 

in some tests reflect specifics versus ^/measurement issues. 1 he value 
„| , particular approach ultimately depends on the purpose of the evaluation 
mid (he nature of the data sought. 

1 he most commonly used measures of melodic and harmonic behav.o 
Involve performance, usually from notation. Performances ol both prepared 
mid sightread pieces are used for evaluative purposes from primary school 
,1, rough professional levels. Melodic and harmonic dictation also are much 
us,,! for evaluative purposes, particularly in high school and college mus^c 
theory classes. The evaluative criteria for performance usually are in term 
ii| a teacher’s or adjudication panel’s perceptions of what is conect an 
-artistic” performance. While the pitfalls of this are many, the system appar- 
im.lv works to the satisfaction of many musicians; otherwise, there would ho 
ui eater demands for refinements in the system. 

' A number of published music tests exist, and common to many is a tonal 
memory test, of which there are two basic approaches. One presents a moil. 
,;,„l„dy or series of tones. In subsequeni hearings, which may range bon, 
to six, the teslee must indicate Iww the melody was changed, U.U., I 
b om options such as key, rhythm, or pitch of some individual one. I h In 
«/ Musicality (Gaston, 1957) and the Drake Musical Aptitude lesls , . . 

used this type of tonal memory test. 

The other type of tonal memory test also presents a model bu • 

ouent hearings the testee must indicate which tone is changed. 1 he imumIm , 

, I subsequent hearings varies, usually from two to seven, rests us, ng luslype 
Id to,J memory test included the Seaskm Measures 
(Seashore, Lewis. & Saetveit, 1939, 1960), Standard,^ fob ofM»sml 
Intel licence (Wing, 1961), and Measures oj Musical Abilities (Bentley, 1. )• 

Gordon’s (1965, 1988) Musical Aptitude Profile also measures tonal memo 
ry or imagery, as the test labels it, by presenting a model melody and then 
a second melody that is either an embellished version of the model oi an 
entirely different melody. This approach appears to assess the irspoiu < n s 
ability to discriminate tonal patterns a. different structure levels smer the 
testee must determine whelhe. the second melody would be like the modi 
il the embellishing tones wi n- not pre.enl. The “harmony portion involves 


I‘\yt holnt'ii .// / oumlations of Musical Behavior 


essentially (In- same pron with tin- changes occurring in a bass line. The 
upper voice remains idriilii al I'm both the model and second version. 

Gordon (1979, 1982) developed three additional tests that include meas 
ures of tonal aptitude. The tonal subtest of the Primary Measures of Musit 
Audiation is designed to assess the abilities of kindergarten through third- 
grade children to discriminate between pairs of two- to five-tone aural pat 
terns. One tone in the second of each pair is changed. The Intermediate 
Measures of Music Audiation has a similar lest that follows the same format, but 
is designed for children in grades one through four. 

Gordon’s (1989) more recent Advanced Measures of Music Audiation are 
designed to assess tonal and rhythmic aptitude of high school and college stu- 
dents. Based on Gordon’s concept of “audiation,” where a person mentally 
hears and comprehends musical patterns without immediate aural stimula 
lion, the 30-item measure requires students to decide whether “answers” to 
musical “questions” are the same as the “questions,” differ tonally, or differ 
rhythmically. Tonal differences may involve changes in individual pitch, 
mode, tonal center, or combinations thereof. Rhythm changes may include 
altered duration, meter, tempo, or some combination thereof. 

Thackray (1973, 1976) devised several useful measures of tonality and har- 
monic perception. His tonality test measures tonality in melodies and has 
four subtests. Part I includes modulations in some melodies and asks respon 
dents to indicate whether the melodies sound “right” or “wrong.” Part II uses 
short unfamiliar melodies, some of which are diatonic and clearly adhere to 
tonality while others do not, and asks respondents to determine whether 
each melody is “ordinary” or “peculiar.” Part III requires determinations of 
whether the melodies sound “finished” or “not finished,” and Part IV asks 
whether the melody’s concluding tone is the same as the beginning tone. 
Although the test is not standardized, it appears to be potentially very useful 
for assessing children’s tonality perceptions. 

Thackray’s harmonic perception test, also not standardized, has three 
parts. Part I includes a series of sounds played on the piano; some are single 
tones and some are chords. The respondent indicates which are chords. Part 
1 1 presents pairs of three- and four-tone harmonized melodies; the respon 
dent indicates which tone (if any) in the second hearing is harmonized dif- 
ferently. Part III presents a chord followed by a pause and then a progres 
sion of three, four, or five chords, and the respondent indicates where the 
given chord appears in the progression. 

Colwell’s (1969-1970) Music Achievement Tests measure various behaviors 
related to melody and harmony. Some of the measured behaviors include 
determining (a) whether a pattern or phrase moves scali-wise or in leaps, (b) 
whether chords and phrases are in major or minoi mode, (c) whether notat- 
ed melodies match aurally presented melodies, (d) which among three tones 
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10. Melodic and harmonu movement are relative phenomena. 

11. Perceptual organization ol luumonv is context dependent. 

12. Tonality is an underlying unifying device in the perception of Western 
tonal music. 

13. The diatonic scale is the basic scale for Western music. 

14. Scale systems are codifications of musical practice. 

15. The tempered diatonic scale is the most far-reaching standardization ol 
tonal organization in the world. 

Kj. The diatonic scale evolved from the Greek “Greater Perfect System.” 

17. Equal temperament is the most satisfactory tuning system for Western 
music. 

IS. Major and minor scales comprise the basic tonal patterns or modes for 
most Western music. 

19. Other modes include the church modes, the whole-tone scale, pentaton 
ic scale, chromatic scale, quarter-tone scale, synthetic scales, and scales 
of other cultures. 

20. While most music uses fixed pitches in a tonal harmonic framework, 
some contemporary music uses sliding and indefinite pitches and may 
have no intended tonality. 

21. Hierarchical perceptual models essentially arc descriptions of inferred 
psychological events. 

22 Important hierarchical models regarding the perceptual organization of 
pitch structures include Krumhansl’s tonal hierarchy for melodic patterns 
and Lerdahl and JackendofFs time-span reduction and prolongation 
reduction models. 

23. Recent research in melodic perception confirms that perception and 
memory depend on a melody’s tonal harmonic framework. 

21. Musical meaning is a product of expectations a listener has developed. 

25. Expectations are a function of the information a musical example pro 
vides. 

2(>. Information increases as uncertainty increases. 

27. Information decreases as redundancy increases. 

2H. Perceptual redundancy is a function of the music’s structural characteris 
tics (structural redundancy) and a listener’s previous experiences with 
music of that style (cultural redundancy). 

29. Research confirms a general consistency in musicians’ expectations 
regarding melodic continuations for given melodic fragments or con 
texts. 

30. Musical expectancies are hierarchical. 

31. Basic receptive behaviors include recognition and discrimination. 

32. Basic production behaviors include singing, instrumental performance, 
and creating mush 
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in turn facilitate perception nl m u melodics and harmonies. 

Woodruff (1970) calls innuniH H ol previous experiences concepts { see also 
Chapter 10) and suggests that they provide the basis for musical behavior. 
Regelski (l!)?. 1 ), p. II) elaborated on the view that concepts are general 
thought tendencies and suggests that lliey result from (a) perception and cog- 
nition of many particular personal experiences with the learning or skill to 
be mastered, (b) the transfer of certain learning from particular personal 
experiences to other particular but somewhat different situations, and (c) a 
gradually evolving tendency toward increased frequency of the particular 
musical behavior. 

Expectations, therefore, are basic to conceptualizing music. Musical con- 
cepts, recognized as cumulative tendencies toward response resulting from 
cognitive musical organizations, are the product of memories and classifica- 
tions of previous experiences with musical stimuli. While musical concepts 
involve covert cognitive activity, they form the basis for both receptive and 
production behaviors. Receptive behaviors essentially are perceptual and 
therefore covert in nature; production behaviors involve musical production 
or reproduction. 

RECEPTIVE Bf.HAVIORS. Since receptive behaviors are essentially covert, 
investigators must devise some overt manifestation to study as evidence of 
reception. This may create additional questions; investigators do not always 
agree regarding whether particular overt behaviors validly indicate covert 
perception or conception. For example, tasks that investigators might devise 
to study melodic perception might range from simple melodic recognition or 
discrimination to singing or notating an aurally presented melody. Some 
“melodies” used in research are limited, contrived tonal sequences that may 
or may not represent Western melodies. While some investigators define 
their terms operationally and limit their generalizations, others apply vague 
labels to their studies and sometimes generalize far beyond what the data jus- 
lily, thereby leaving the reader with excessive, seemingly contradictory 
information. Intermixing theoretical considerations with presentations and 
discussions of empirical data may compoimd the confusion. Unfortunately, 
no neat and tidy solutions to such problems exist. 

One should recognize that receptive behaviors are essentially perceptual 
and involve recognition of and discrimination between musical stimuli. Both 
processes are fundamental to melodic and harmonic reception. While listen 
ing to music, an individual, usually without any particular awareness, con 
stout ly separates the familiar from the unfamiliar and compares new patterns 
with memories of previously learned patterns. The better the new melodies 
and harmonies match the expectations based on memories of previous expe- 
riences, the more comprehensible they are. 

Fiske’s (!!>!)(), 1!)J)3) theory of music cognition holds that music listening 
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uniqueness of each child’s mush al experiences, make sweeping genoriih/n 
lions about children’s musicul development hazardous. Nevertheless, u grow 
mg body of research reveals increasing consensus regarding ineloi lit and 
harmonic development, and some of the more significant studies are noted 
here. 1 " 

A series of studies by Trehub and her colleagues (Chang & Trehub, 1977; 
Trehub, Bull, &. Thorpe, 1984; Trehub, Thorpe, & Morrongiello, 1987) indi 
cates melodic response begins in infancy. Chang and Trehub monitored five 
month-old babies’ “startle” responses to changes in six-tone melodic patterns 
.md observed changes of heart rate (acceleration) when a pattern with a dif- 
ferent contour was played after the infants had become habituated to anoth 
er pattern. However, such response was not evident when contour was main 
lained but transposed up or down a minor third. The 1984 study (Trehub, 
Bull, & Thorpe) examined the effects of additional melodic transformations 
(transpositions to other keys, altering intervals while preserving contour, 
altering octaves with accompanying contour changes) on six- to 1 1-month 
old infants. Using the “operant head turn procedure” as the response meas 
me, the investigators observed that subjects responded to new melodies oi 
lone sequences as familiar if the sequences had the same melodic contoui 
and frequency range as a previously heard sequence, but they responded to 
sequences with either different contour or range as novel. The 1987 study 
liehub, Thorpe, & Morrongiello) tested nine- to 1 1 -month-old infants fen 
their discrimination of changes in melodic contour in the context of varia 
lions in key or interval size. Results revealed that infants could deled 
i lumges in both variable contexts, lending further support to conclusions 
limn previous studies that infants categorize sound sequences on the basis ol 
global, relational properties such as melodic contour. The investigators noted 
lli. it I lie absence of response to differences of key and key-plus-interval con 

• It lions suggests that infants encode contour, rather than interval, infortna 
lion. In a summative article, Trehub (1998) notes that infants are sensitive to 

• onlour and can discriminate between ascending and descending patterns, 
I ail they are insensitive to individual pitches and intervals. 

Nearly all research on infants’ and young children’s development ol 
melodic discrimination reveals an increase in skills with an increase in age; 
however, various studies do not agree regarding the exact ages at which chil 
ill en develop given skills. According to I largreaves (1986, pp. 68-69), “vocal 
play." the precursor of spontaneous song, begins during the first year, sug 
gosling dial even six-month old inlanls possess the prerequisites of musii 
making: the ability to vn< ali/e, vary, ami imitate pitch, and detect changes in 

' "'"in. <>l (In' information n*gaidlnii • li*» i«l» >| mimmiI ii|i|ir.o" in a Kindrnscd and gi-ncral way In 
1 li»|)lri 10. 
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melodic contour. 

Sloboda (1985) observed dial die Inst striking change in overt musical 
behavior after the first birthday ((lines it about 18 months of age, when spoil 
taneous song begins. “The main characteristic of spontaneous singing is die 
use of discrete stable pitches (rather Ilian the rnicrotonal glides of the earllci 
‘song babbling’)” (p. 202). Such singing usually does not include words, lead 
mg Sloboda to suggest that musical development at this age occurs along a 
separate “stream” from speech. Spontaneous singing at this level does nol 
appear to reflect efforts to imitate particular songs, although the singing 
begins to include short melodic patterns using intervals that approximate (In 
seconds and thirds of tonal music. 

Most accounts of children's singing during the latter half of the second 
year suggest a gradual change toward use of melodic patterns reflecting 
tonal, or culturally “correct,” structures in spontaneous singing. They also 
note an “emerging ability to select melodic fragments from an increasing I \ 
large repertoire [of standard songs], and to match these with increasing at « 11 
racy to the components of standard models” (Hargreaves, 1986, p. 72), 
Apparently, children begin to borrow certain aspects of songs they Iuim 
heard and assimilate them more and more into their own spontaneous song* 

During the third year, children’s spontaneous songs appear to bet iuim 
longer and reflect a definite trend toward use of diatonic scale interval* 
Davidson, McKernon, and Gardner (1981, p. 305) suggest that childicii 
appear to develop a set of song-related expectations that in essence providi 
.i song frame" which structures their vocal performances. As Sloboda (198, 1 i, 
p 2<>l) notes, “by two-and-a-half, the child seems to have assimilated lln 
notions that music is constructed around a small fixed set of pitch interval . 
and that repetition of intervallic and rhythmic patterns is a cornerstone 
music.” However, the child as yet seems to lack any grasp of hierart hit d 
structures governing groups of patterns that might prescribe direction and 
closure. Sloboda observes that songs of children of this age usually have an 
“aimless” t|tiality, with little or no sense of “finishing.” 

Toward the end of the third year, children’s singing begins to reflect less 
spontaneous song and more imitation of songs they hear in their environ 
ment. Moog’s (197b) extensive study of children’s musical development 
revealed Uiat children in the early phases of this stage are able to imitate 
melodic contour more easily than they imitate exact pitch. However, dm mg 
the third and fourth years, many children's capacities to imitate songs devrl 
op greatly, to the point that “most children can accurately reproduce 1 1 n 
familiar songs and nursery rhymes of their culture by the age of fivi " 
(Sloboda, p. 205). Spontaneous song is no longer the predominant song l\ !• 
for the five year old. Apparently, children at about age five become much 
more concerned with accuracy of imitation, reflecting a general develop 
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Zimmerman (1971, |> f. H) nub « ihut a rapid development of melodic pet 
(option marks ages six to right IVi/old ( 1 ?>6<>, p. 254) and some ollioi 
researchers, however, report a leveling effect following third grade, or 
around age nine. 

Taylor (1973) notes marked development of harmonic awareness around 
age nine, but Thackray (1973) maintains that results of his harmonic pen cp 
lion test provide positive evidence that many children develop a consulei 
able degree of harmonic awareness well before age nine. Bridges’ (1965) 
study of harmonic discrimination ability of children in kindergarten through 
grade three also suggests a gradual development in harmonic discrimination 
ability. Moog (1976), however, maintains diat his research shows unequivo 
cally that preschool-aged children do not experience any sort of harmom at 
all. Shuter-Dyson and Gabriel’s (1981, pp. 147-149) review of several si min . 
examining children’s harmonic discrimination in terms of consonance and 
dissonance (essentially requiring the selection of which version sounded 
“better” or “correct” in paired comparisons) revealed great improvement 
between ages live and 10 in selecting “better” or “correct” versions. Nm li 
findings lend support to the view that basic harmonic awareness develops as 
pail of children’s enculturation with Western music. 

Imbcrty’s (1981, pp. 101-115) comprehensive study of tonality develop 
tiiciil reveals four age-related stages of tonal enculturation: (a) below age six, 
a period of perceptual undifferentiation regarding cadence; (b) from six and 
one half to seven years, a cadenlial perspective scheme, i.e., the child consider* 
a musical phrase without a cadence as unfinished, but makes no clear dillei 
entiation among differing cadential movements; (c) around eight years, 
where the child can differentiate between a perfect cadence and absence "I 
cadence and responds to interrupted cadences less clearly; this stage’s pit 
inary characteristic is the beginning of perceptive decentration which enables 
the subject “to connect what precedes the cadential formula with the formu 
la itself” (p. 1 13); and (d) around 10 years, characterized by the establishment 
of a relation oj order; the perception of the dominant leads to anticipation ol 
the tonic; reversibility is evident in the perception of tonal functions, and the 
syntactic elements of the musical phrase enable the precedence of order and 
logical anticipation. Imberty’s research with older children did not reveal 
continued development, leading him to recognize a sort of “ceiling effn (" 
that apparently can not be forced higher. Imberty’s ceiling effect for tonaliri 
occurs at about the same age level as the plateaus for melodic and rhytlnnli 
development observed by I’etzold (1966).-'" 

In summary, melodic discrimination skills appear in infancy and continue 
to develop through about age eight, with a critical period for development 

"In grnrrul, 1 1 iosii ill (li’voli i|inii’ol beyond a certain ngr / in.ilin il v level i i*<|uiri*s formal iiiiimi nl 
(mining, us t'li.i|ilei ID mile* 


Melodic and Harmonic Foundations 


'257 

ages five or six. J ‘ 

r — :: a — i-u- « * 

, : rTwareness usually fn 

::;r sis — — . >»— • * subiect 

in conjecture. 

Music Teachers’ Views or imarily reflect attempts to 

1 The research-based findings d ^ S ^ e t elop ment as a part of their encul 
, tm |y children’s melodic and harmon P reach schoo l age, musical 

Son process with Western must. As chddre^ experiences^ 

development becomes more dependen commonly usec | methods that 

r u present discussion examines harmonic behaviors. A 

JE ZZn employ deve.opmg «e od c school ,evel» 

Zmt instructional sequence a v n ^ ^ 

Emphasizes rhythm m preschool, On g wo lh ,. ough four, and 

rST Sdlc behavior, bnr it is nsed pdmarily to deve 

rhythmic behaviors. occurs outside of school, fin most 

Although much musical d ^e °P formal learning experiences w< ’ 

llulcl ren, school music represents ! teachers try to develop m l 



related to melodic direction and 1 * develop and reinforce 

"nig, listening, and playing or repeat tones; on, e 

< Ifildren learn that melod.es move »P;„ ^ d , scrimin ate and desenbe how 
they have directional awareness, . tones sequences, etc. 

„ melody moves-by steps or skips, . as a developmental process rang 

While teachers recognize musu • b ( standard notation, they do 

lu ' from following simple line n..ta .on m u ^ ^ mllilc educators 
ll( g agree regarding the best ‘ , inslr umentol experiences m 

InSn tltm reading is br* „ and sets of 

Which the visual symbols stand I 


" la “"‘ pilch reading wi(hi„, s , , 

* -r^Xs 

'" 1 , ' : " , " pt - Aft - 'evS < i r r l, ' ,om - s - A/t^ 
°° ,don "* w ' ' r ^ :; » 

^SsrSsaSSSSS 

Wfc, ... Evaluatin S Melodies and Harmonies f 

of harmony perhaps f ^ Ug °° dness ” of melody or the l 

il also i s relevant . P more appropriate in Hil appropriate , 

behaviors I the pS > xho, °^caJ foundad!,^ \ dwc ! lss,on of aesthei,, 

' 

Wl ""l‘ “Good" Melody? ■ 

:F^=?;=sSS2=p: 

* miszsr "* • - 

) “"r ,< ; , " ,r me, odic experience was “a ' ‘ hal a,J one needed lo, 

‘ l, y a unify of response ” H ■ * sec I ue nce held together a. I " 

"z: ^ 


Afer ro vh ^~ ” “**4 <- ' 

SS=teps£S^- 

~«X^SS2S2-.'^=: 


Melodic mill llmminiic /•oundatiom 


2/i9 

'!■ mme than adhere to specific ations previously laid down, and (cl) lie vvmlli 
It ii ' iiik in itself apart from any purpose it may serve. 

I midin’s (1967, pp. 84-85) cultural interpretation of melody considers 
fill'll »« ly both a function of the listener’s previous experience and certain 
«ti in tin al characteristics. He maintains that melodies are a result of many 
Dt’liltincN of musical development. New patterns were accepted gradually as 
|n uple became familiar with them. 

Sloboda (1985, pp. 52—55) views a melody’s goodness in terms of the 
■nii ui to which it conforms to its underlying grammar. If the melody con 
[. |bi lie- totally to the structural rules of Western tonal music, the melody is like 
It i" lie dull; if the melody excessively violates basic structural rules, il may 
be iinliilelligible to listeners. Sloboda’s view presupposes that listeners are 
[■pm iilliu tiled in the grammatical rules of Western tonal music. 

Smith and Cuddy (1986) examined the effects of repetition and rule famil 
{hi lit mi die “pleasingness” of 20 melodic sequences varying in complex il\ 
ul ionium and harmonic structure. (The more complex the melodit 
|ei|iiriit e, the more it violated the rules of tonal harmonic structure.) Their 
fliiln Indicated that the more complex the melody’s underlying harmonit 
linn lure, the less pleasing the subjects rated it. Whether such affective 

n reflect a measure of perceptual “goodness” may be debatable, bill 

Il i mainly seems to support Sloboda’s contention that as a melody deviates 
hum die basic grammatical structures of tonal harmony, listeners respond to 
il dlllerently. 

I "liner (1989, pp. 133-138), while concerned with musical goodness 
• ni In i Ilian just melodic goodness, cites two aspects of goodness, excellence. 
tylili Ii lias lo do with die syntactic or structural refinement in the music, and 
gtnilnrss, which has to do with the level of profundity of the music’s expres 
live content. Reimer bases the two aspects on Leonard Meyer’s (1967, pp. 
J J 1 1 ) theories of value and greatness in music, which Chapter 8 discusses 
VS lull the greatness criterion is more properly discussed under aesthetics, the 
wnillfiue criterion has its roots in the meanings of musical messages an indi 
Uilii.il receives while listening. 

I In meaning an individual receives when listening to a melody is a fuiu 
Him nl the uncertainty reflected in the information present in the melody. 

1 1" amount of information an individual receives depends on both the 
IlM'lody’s structural and cultural redundancy, i.e., the extent to which the 
im Indy reflects a particular melodit style and the degree to which the indi 
> ii It ml is familiar with and has developed expectations within that style. The 
iin an i the perceptual redundant v, lint ombined effect of structural and cul 
I im 1 1 redundancy, the more likely (lie melody is meaningful and hence 
iiuiiil' Im llie individual. 

In summary, melodit goodness niu\ \ in \ limn individual lo individual. A 
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il |inidiiction behaviors. I In* prefer, "nee tests mentioned above , mu Hvublv 
t Mill, I In* considered a fifth type. Also, production behaviors possibly could 
In subdivided into notation and performance behaviors. 

Some ol the same concerns noted regarding evaluation ol rhylhmi. 
In haviors also apply to evaluation of melodic and harmoni, behaviors The 
, inline of the response mode selected for measuring discrimination could 
ill. . i ih • assessment; group versus individual measurement also is an impor 
Inni consideration, in terms of both accuracy and economy. Failure to per 
Ini u i does not necessarily indicate failure to perceive. Finally, approaches 
biml in some tests reflect specifics versus global measurement issues. The value 
ul n particular approach ultimately depends on the purpose of the evaluation 
lltiil llie nature of the data sought. 

I he most commonly used measures of melodic and harmonic behavior 
hvnlvr performance, usually from notation. Performances of both prepared 
Mm I Mglitread pieces are used for evaluative purposes from primary school 
(lliotigh professional levels. Melodic and harmonic dictation also are much 
Il*i t I loi evaluative purposes, particularly in high school and college music 
r||„'Mi\ classes. The evaluative criteria for performance usually are in terms 
nl .i teacher’s or adjudication panel’s perceptions of what is “correct” and 
•tnliiii, ” performance. While the pitfalls of this are many, the system appur 
(Mills’ Works to the satisfaction of many musicians; otherwise, there would be 
■ eiitii demands for refinements in the system. 

\ number of published music tests exist, and common to many is a tonal 
i mtwory test, of which there are two basic approaches. One presents a model 
m> Inilv or series of tones. In subsequent hearings, which may range from 
Hvn In six, the testee must indicate how the melody was changed, usually 
hmu options such as key, rhythm, or pitch of some individual tone. The list 
"/ Maura lily (Gaston, 1957) and the Drake Musical Aptitude Tests (Drake, 1957) 
ll*i .1 this type of tonal memory test. 

I In other type of tonal memoiy test also presents a model, but in sulisc 
• in* nl hearings the testee must indicate which tone is changed. Flu* numhei 
ol ul ' ii"(]iient hearings varies, usually from two to seven. Tests using this type 
ol n mill memory test included the Seashore Measures of Musical lalents 
■ciislioie, Lewis, & Saetveit, 1939, I960), Standardised Jests of Musical 
Inh llifciiic (Wing, 1961), and Measures of Musical Abilities (Bentley, 1966). 

(•oi don’s (1965, 1988) Musical Aptitude 1‘rofile also measures tonal memo 
iv, "i Imagery, as the test labels il, by presenting a model melody and then 
m n i ond melody that is eilhei an embellished version ol the model or an 
Hilliely different melody. I bis approach appears to assess tile respondent's 
iilallh to discriminate tonal patterns at diHercnl structural levels, since the 
n it i must determine whelhci the set uml melody would lie like the model 
il tie embellishing tones wme not pn -ntl I In “harmony” portion involves 
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essentially the same process, with the changes (Kcurring in a bass line I In 
upper voice remains identical lor both the model and second version. 

Gordon (lf)7!), 1!>H2) developed three additional tests that include mens 
ures of tonal aptitude. The tonal subtest of the Primary Measures of Mu*U 
Audiation is designed to assess the abilities of kindergarten through third 
grade children to discriminate between pairs of two- to five-tone aural pat 
terns. One tone in the second of each pair is changed. The IntermeduiH 
Measures of Music Audiation has a similar test that follows the same format, but 
is designed for children in grades one through four. 

Gordon’s ( 1!)H9) more recent Advanced Measures of Music Audiation an* 
designed to assess tonal and rhythmic aptitude of high school and college • lit 
dents. Based on Gordon’s concept of “audiation,” where a person mentally 
hears and comprehends musical patterns without immediate aural st it mi la 
(ion, the 30-item measure requires students to decide whether “answers" In 
musical “questions” are the same as the “questions,” differ tonally, 01 dill< i 
rhythmically. Tonal differences may involve changes in individual pitch 
mode, tonal center, or combinations thereof. Rhythm changes may in< hide 
altered duration, meter, tempo, or some combination thereof. 

I hackray (1973, I!)7(i) devised several useful measures of tonality and It h 
monk perception. His tonality test measures tonality in melodies and hill 
four subtests. Part 1 includes modulations in some melodies and asks re.spoti 
dents to indicate whether the melodies sound “right” or “wrong.” Part 1 1 use* 
short unfamiliar melodies, some of which are diatonic and clearly adhcie to 
tonality while others do not, and asks respondents to determine wln tln i 
each melody is “ordinary” or “peculiar.” Part III requires determinations of 
whether the melodies sound “finished” or “not finished,” and Part IV • I , 
whether the melody’s concluding tone is the same as the beginning lone 
Although the test is not standardized, it appears to be potentially very iisi Ini 
for assessing children’s tonality perceptions. 

I'hackray’s harmonic perception test, also not standardized, has tim e 
parts. Part 1 includes a series of sounds played on the piano; some are single 
tones and some are chords. The respondent indicates which are chords I m 
II presents pairs of three- and four-tone harmonized melodies; the lespun 
dent indicates which tone (if any) in the second hearing is harmonized dil 
feienlly. Part III presents a chord followed by a pause and then .1 pmgiNM 
sion of three, four, or five chords, and the respondent indicates when tin 
given chord appears in the progression. 

Colwell’s ( 1 969- 1 !)70) Music Achievement Tests measure various behavior! 
related to melody and hurmon) Some of the measured behaviors im huh 
determining (a) whethei a pattern 01 phrase moves scalewise 01 in leaps, (It) 
whether chords and phrases are in major or minor mode, (c) whether imtut 
ed melodies inati li aiii.dh pieseuted melodies, (d) which among three hunt* 
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Summary 
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pm eptually. , hira i anc j psychological entities. 

, , 1 , ,,, can define melodies “both ^ ^ ^ descriptions of the 

I'.i ent accounts ol melo ic p P , f rom melodic experiences. 

, ogiutive processes and stnu urc explicitly or implicitly on gen 
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I V Mo«t models of melodic perception acknowledge the perceptual law, of 
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10. Melodic and harmonic movement are relative phenomena. 

1 1. Perceptual organization ol harmony is context dependent. 

12. Tonality is an underlying unifying device in the perception of Western 
tonal music. 

Id. The diatonic scale is the basic scale for Western music. 

14. Scale systems are codifications of musical practice. 

15. The tempered diatonic scale is the most far-reaching standardization ol 
tonal organization in the world. 

I(i. The diatonic scale evolved from the Greek “Greater Perfect System." 

17. Equal temperament is the most satisfactory tuning system for Western 
music. 

IS. Major and minor scales comprise the basic tonal patterns or modes loi 
most Western music. 

1!). Other modes include the church modes, the whole-tone scale, pentalon 
ic scale, chromatic scale, quarter-tone scale, synthetic scales, and scale* 
of other cultures. 

20 While most music uses fixed pitches in a tonal harmonic framewoil 
some contemporary music uses sliding and indefinite pitches and nuiv 
have no intended tonality. 

21. Hierarchical perceptual models essentially are descriptions of inferred 
psychological events. 

22 Important hierarchical models regarding the perceptual organization ol 
pitch structures include Krumhansl’s tonal hierarchy for melodic pattei in 
and laudahl and Jacken doffs time-span reduction and prolongation 
reduction models. 

2.1. Recent research in melodic perception confirms that perception and 
memory depend on a melody’s tonal harmonic framework. 

2 I. Musical meaning is a product of expectations a listener has developed, 

25. Expectations are a function of the information a musical example pro 
vides. 

2<>. Information increases as uncertainty increases. 

27. Information decreases as redundancy increases. 

2K. Perceptual redundancy is a function of the music’s structural characters 
tics (stiuctural redundancy) and a listener’s previous experiences willi 
music of that style (cultural redundancy). 

2!). Research confirms a general consistency in musicians’ expectation, 
regarding melodic continuations for given melodic fragments or con 
texts. 

30. Musical expectancies are hierarchical. 

31. basic receptive behaviors include recognition and discrimination. 

32. Basic production behaviors include singing, instrumental performance, 
and creating music 
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Chapter 7 


FOUNDATIONS OF PERFORMANCE, 
IMPROVISATION, AND COMPOSITION 

| )<np|e Imve intellectual and emotional listening experiences with mnsi< . 

I istening may have profound aesthetic significance, or be rather trite 
phi h i ilogists and psychologists may analyze music in terms of its theoretic al 
llin line lion, both in the sense of traditional music theory and psychologic til 
cp" structures. Casual listeners may relegate music to being a commoditv , 
hi p u t of auditory decor. In an age of sophisticated recording and broadc ast 
|t • liimlogy, it is especially easy for listeners to not consider that someone ere 
nil d and ordered the physical sounds that humans organize into music. While 
mu might argue philosophically that “true” music is contained in a score, 
vhiih may be realized only imperfectly, or exists in some metaphysical or 
t|iliilnal slate that temporal civilizations may imitate only approximately, the 
•mu. musical experience requires actual creation of sounds. 

Muc h of the world's music, especially in the Western classic tradition, is 
1 1 in i posed— someone provided the performer with a guide, often with panic - 
M hi i expectations regarding the conversion of written symbols to sounds, 
i i imposition is a creative act, an essential part of comprehensive music etlu 
C Ulic in Unfortunately, composition may be viewed as a gift unavailable to 
(In ordinary person. Certainly, not everyone is a Mozart or an Andrew 
I I imI Webber, but arranging sounds and silences and providing instructions 
Ini their realization is not an alien skill. 

Many forms of music combine creation with recreation as performers 
linpiovi.se the music while they play or sing. Jazz is an obvious example, as 
no some folk styles. Improvisation proceeds within certain frameworks; it 
hiilimces creativity with expectations. 

I Inti I the* I!)«0s, music psychology traditionally neglected performance; 
• In- liist two editions of this text (1!)7!) and 1!)K8) were no exception. Palmer 
suggests that technological advances and interest from the fields of 
1 1* vehoacoustics, biomechanic artilic nil Intelligence, computer music, music 
theory, and music education have led to .1 recent increase in performance 
11 e.irch, partly because the miili 1 1\ mg • 1 ii i mlive met lumisms of music per 
lot malice may not be unique \llei Iminilh 1 emsidering performance in the 
thud edition (l!l!)7), the author, pn . nl till h \ ised 1 hapter, considering per 
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formance as a psychoinolot behavior, the quality of performance expertise, 
performance anxiety, impiovi.iilinn, and composition. 

Performance as Psychomotor Behavior 

Educational objectives occasionally arc classified and organized hierarchi 
cally within three “domains”: cognitive, affective, and psychomotor. Cognitive 
objectives usually require primarily intellectual behaviors, as in solving an 
equation or writing a novel. Affective objectives usually involve feelings and 
emotions; as Chapter 8 indicates, die affective response occurs when the stim 
ulus “acts” on the organism. Psychomotor objectives require considerable 
physical effort; musical performance and athletic skills are obvious examples. 
Readers who are interested in details of the various taxonomic structures 
should consult Bloom’s (1956) cognitive taxonomy, the affective taxonomy of 
Krathwohl, Bloom, and Masia (1964), and the psychomotor taxonomies nl 
Simpson (presented in Colwell (1970)) and Harrow (1972). The important 
point here is that musical performance is a set of psychomotor behaviors in 
which the brain (or “mind”) 1 guides the body in the execution of motor skills 

In examining the motor skills requisite for musical performance, 
Cabrielsson (1999, pp. 518-519) recognizes four theories. In die closed-loop 
theory, body movements produce sensory information. The brain compares 
the information with an internal representation of intended movements, 
checks for discrepancies, and takes appropriate regulator)' action. The open 
loop ni motor program theory relies not on sensory feedback but on a central 
i/.ed control of all sequential movements. A hierarchical command structuic 
exists, with abstract commands at higher levels and more specificity at local 
levels. Schema theory invokes abstract representations of motor actions and 
programs, from which the performer may generate movements appropriate 
for particular situations. “Recall” schemata manage movement executions, 
"recognition” schemata evaluate the executions. Rules for schemata employ 
mcnt evolve from practice and feedback. In the Bernstein approach (named lot 
Nicolai Bernstein, a Russian physiologist), muscles function in groups as 
coordinated units. Regardless of the theoretical orientation, movements ai< 
not happenstance: Psychomotor behavior entails motor movements in accoi 
dance with some form of control. 

Practice techniques are important for developing skillful execution of the 
psychomotor behaviors requisite in musical performance. “How to practice” 
is a time honored area of investigation in music psychology. During the 

•1 lie brain is a physical entity; one could hold a brain removed from a cadaver in one’s hands, I hr 
mind is a mrtaphvsh al i oiiHtrm i. .1 summation ol what the brain does (Keslak, |!*X I. p. 'Jill 1 Nrm.il 
signals regarding peilomiunie emanate front the brain; the perlonm i’s decisions regarding wlial 
signals to send are a flint lion ol die mind. 
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(r= .39), and making ovt»i l \ ei buli/alions, as in “1 made a mistake!” (r= .37). 
Significant negative cunelutinns (all i .31) existed between skill level and 
playing wrong tones, incorrect repetition of single tones, and stopping for at 
least two seconds within a live second interval. An increase in pianistic skill 
apparendy included an increase in the likelihood of employing longer and 
more systematic practice strategies and engaging in fewer sporadic stabs at 
the keyboard and less hesitation and off-task behavior. Gruson found that, in 
particular, the tendency to practice repeated intact sections increased with 
pianistic proficiency. 

Gruson had some pianists continue to practice the assigned pieces for 
additional sessions; they generally did not change their practice strategies as 
they gained increasing familiarity with the music. Despite improvements in 
performance, the pianists largely maintained their practice routines. Gruson 
(p. 104) indicates “the most salient finding was the impressive consistency 
across sections of the importance of a number of variables, particularly 
repeating sections, as discriminators of different musical levels.” 

Gabrielsson (1999, p. .509) notes that the best practice techniques are a 
function of the music’s extent, difficulty, and meaning as well as the per- 
former's expertise and suggests that one should organize practice in relation 
to appropriate structural units (e.g., phrases) that gradually are expanded to 
liugei units (e.g., “A” or “B” sections, expositions), with special attention to 
transitions between units. 

I he particular practice techniques that benefit a performer depend on an 
mlei ai lion of the performer’s skill, the performer’s motivation, the perform- 
ance medium, and the music. Music educators employ diverse techniques 
with students, often without any particular research base. Many techniques 
are a function of underlying aspects of learning and musical development, 
discussed in Chapter 10. In general, practice should be purposeful rather 
than happenstance, aimed toward specific musical and technical goals, 
engaged in regularly, and, for novice performers, under the guidance of an 
experienced performer. Time is important, but so is how the time is spent. In 
a broad sense, time spent listening to model performances, studying printed 
music silently, and relating a particular composition to other examples of the 
musical style are beneficial, as well as actual psychomotor activity. After all, 
the mind guides the body in psychomotor behavior. 

Performance Expertise 

The expert performer exemplifies a person who has “mastered” many 
skills, all of which he or she may marshal in service of a musical goal. 
Practice strategies and time allocations are part of the total picture, but 
expertise involves more than efficient and hemTu ial practice. 
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tun \ employ additional pimimeleis. Interestingly, expression may Ik- obvi 
■Imi'i /min the musical strut lure, 01 expression may clarify the structure. When 
'I' .1 met ure is clear and the audience is composed of persons who are expe 
ttriu ed in the musical style, the music’s expressive characteristics are in 
1 1 | muse to or refinements of the music’s inherent properties. Strong cohei 
»tni musical structures arouse clear expectations in a knowledgeable audi 
|i" ■ ii ltd that audience probably will hear unusual expressive features as a 
It |" ol mistake. However, when the musical structure is weak or obtuse, the 
|" ili Miner’s expressions may impose a particular structure on the music. In 
h tt' iik structure, deficient in musical organizational reference points, (lie 
him hence must accept what the performer does. Music lacking in obvious 
lliiuilli v and formal structure provides the performer with an opportunity to 
■dm iile the audience and shape their musical understandings through Ins 01 
In ' ' spressive interpretations. 1 The expert performer balances structure and 
Individual expression, as two quotes from Clarke (p. 24) suggest: “Clearly n 
jti il'Miiier must not contradict the structure to such an extent that the music 
|» i nines incomprehensible to a listener, but a performer must also avoid 
lilns ing music in a trite and obvious way” and “At a more subtle level, an 
In* I o idual interpretation can be regarded as a personally selected patterning 
nl ilir expressive principles that may persist over a long period of time." 

In addition to structure and expression, emotion necessarily is part of pei 
Inim.mi e expertise. Asjuslin (2001) indicates, a performer has the intent to 
Bunuminicate particular emotions. He or she does this by employing expres 
II v i i lies, such as variations in tempo, dynamics, timbral quality, and vibra 
In ni other properties appropriate to the performance medium. Such cues 
Ini' i validity as indicators and arousers of emotion. 

In reporting her study of practice techniques and time allocations, ills 
i It* sed above, Gruson (1988) contrasts performers’ differing levels of expert 
|si in terms of contrasting strategies. She states (p. 108) “musical practising 
I' li | may be viewed as a sequence of transactions from controlled to auto 
m. Hi' processing in which larger and larger chunks of musical information 
|M' built up from more basic subcomponents.” When a beginning student 
m il ' a mistake, he or she is likely to repeat the erroneous tone or measure. 

I In piece basically exists as a linear sequence of independent notes, each ol 
" Ini Ii functions as a small segment in a larger work. While the beginner thus 
I'llilds from the bottom up, the expert builds from the top down: The expert 
.I' i (imposes the music into independent but musically linked, hierarchically 
"i|',.inizcd patterns. The expert performer is more likely to follow an crroi 
" till lepetition of an entire musical sfiiiclmal unit rather than only a nota 

*• H «otn*«\ as Chapter f» indinilrv an »■ ma\ i»'|im I iiiiinii vvlmli kih-n loo lai IhwoihI its 
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tional unit 

I Inis, the expert pei loi nm Inc nsidcrable array of cognitive, affective, 

and psychomotor skills whl. li lie or she employs in the service of carefully 
planned musical goals. Expression and structural awareness are critical, and 
particular performance problems are resolved by following a carefully con 
ceived and executed performance plan. In addition to developing technical 
skills, the performer needs to develop detailed conceptions of music in the 
styles which he or she hopes to perform. 

While we largely have spoken of expertise in the context of individual per- 
formers, particularly pianists, expertise may exist among vocal and instill 
mental performers in all performance media, within all musical styles, and in 
large and small ensemble settings as well as among soloists. A conductoi 
must plan lor accepting structure and resulting expression contained within 
a musical score, or deciding how adventurous to get in departing from tradi 
tional interpretations of that score. New and unusual scores require new 
awareness of structure and, possibly, novel interpretation and expression. A 
soloist within an ensemble must play or sing expressively without departing 
from the basic structure and timing that holds the ensemble together. 
Ensemble members in accompanying roles, even violists playing repeated 
tunes, French horn players playing afterbeats, and singers humming a hai 

line under a melody, must fit their sounds into a well executed over 

.ill performance plan, conceived with due recognition of musical structure 
and expression. 

Performance Anxiety 

( )ne problem afflicting many performers, even highly experienced ones, 
is anxiety. Anxiety, “a state of acute subjective distress that simultaneously 
motivates behavior aimed at reducing the distress” (Salmon & Meyer, 1992, 
p. 1/5), is an inevitable part of being human. Stressful situations, such as tests, 
auditions, public performances, and other situations in which a person is 
exposed to critical evaluation, normally will arouse some anxiety. Excessive 
anxiety is counterproductive. Test anxiety, a very real phenomenon that stu 
dents of all ages experience, leads the individual to focus on personal inade 
quucy and real or imagined consequences (Krohne & Schaffner, 1988). 
According to Raynor (1981), about 2.5 percent of students are “failure-threat 
ened,” i.e., they are motivated primarily to avoid failure. While clear stan- 
dards and explanation of the importance of a particular performance may be 
beneficial for students who are “success-oriented” (how Raynor classifies 
anolhei 25 percent of students), the “failure threatened” students’ futures 
should not be linked to a present task. Musical performance is a type of 
“test,” so concerns for test anxiety and individuals motivated mainly by 


Foundations of Ikrjomanet, Improvisation, and Composition 


281 

avoiding failure are related intimately. . , . lir s narv 

mptoms of performance anxiety may be physiological, aa in urtau? 
uiL'cnev perspiring palms, dry mouth, excessive tension, and rapid pulse 
. ,, K „„,ve. basically worrying aboul potential shortcomings; and behavtora . 

| | n a quivering voice and trembling hands (Gabnelsson, >•>•>, PP- 

^Sleptoe (2001, p. 295) views performance anxiety as a situational stress 
irxponsc, similar to some fears of social situations and academic examinations. 

I', ilormance anxiety is not unique to performing music m front of an atu 

Steptoe identifies four components of performance anxiety, affect (feel 

anxious tense, apprehensive, or panicky), cognition (losing concentration, 
to remember distraction, reading errors, thinking of what could go 

„g), behavior (shaking, difficulty in moving breakdowns 

ii , hiiique), and physiology (trouble breathing, lack ol salivation, acu ‘ 
rate, gastrointestinal problems, excessive release of cortisol and ail. 

“'while definitions and descriptions of performance anxiety usually relate 
,he performance task at hand, anxiety also is a function ol various con. 
L. occurring well before performance time. Taking this into account , 

I . filanc (1994? developed an 11-level hierarchical model ol sources ol van 
.I;,,, m music performance anxiety. Organized across time from p anning 
, public performance to receiving feedback following it, the model cate- 
ui iri/es sources contributing to anxiety that arise from within the perlo.m. 
lull from circumstances surrounding him or her. We briefly summarize ca< 

I ' The bcginning level of the hierarchy, numbered eleven (Leblanc numbers 
,|„ levels inversely), includes certain personal characteristics and exp... 
en. es of the performer. Among these are age, musical ability, musica Itm in 
,„g, personality, amount and quality of performing experience, m. m y . m 
, t)l (il , n rhythm. LeBlanc notes that adolescent performers may bi is .. 
ZfZSSL to anxiety, as are people who are b.icaliy P— £ 
musical ability and experience facilitate easing anxiety, and that, when p 
mlj|e performers should perform at the time of day when they feel then bi . 

I h. difficulty and appropriateness of the music for performance ‘-ompiis. 
,|„. ,cnth level. Obviously, some music is more difficult to play ... sing w 
la her music, and music that is appropriate for one performance situation 
may be quite inappropriate for another. Excessive difficulty and onpropiu > 

"uiTninth level of Leman. \ hleu... In involves adequacy ol the musical 

iii .ii mnent (or voice) for the 'ask. adequacy ol preparation 

perform, and adequacy of plml.al dllloning. An inadequate string . . 

I red, fatigue, and just plain la. k ol I •• ' ‘ to anxiety. 
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• •tup. imtl execution. Wind il the music, selected by u teai hri m 1 niuliii tm . is 

I lilficult, lacking in interest, 01 too alien for (lie intended aiuHeiu r ' Whal 

II the performer planned the performance with an overly optiinistit view ol 
In i ni her abilities? Whal il a particular someone is (or is not) in the uucli 

l ine ' What if carefully rehearsed executions go awry? W'lial if? What if? 
I in us on something other than the “music” of a musical performance seems 
In be a major cause of excessive performance anxiety. Wolverton and 
Ntilmon (195)1) note that high-anxiety performers focus more on themselves 
and less on the music than low-anxiety performers. Motivation for audience 
approval is greater than motivation arising from the music itself among high 
Is anxious performers. 

I luuking of everything that could go wrong in a performance certainly is 
Hli sicly producing, but adequate physical and mental preparation with an 
awareness of likely contingencies may counteract negative concerns. Salmon 
ami Meyer (1992) discuss comprehensively preparing for performance and 
alleviating anxiety. Much of the following discussion is based on their work. 
Which readers especially interested in performance anxiety are encouraged 
i" lead in detail. 

As discussed frequently in this text, music has many social functions, and 
Ml»i can divorce social aspects from musical aspects only with difficulty. 
Indeed, as Davidson (1997) documents, social aspects of performance, 
(in hiding the presence of others and performance etiquette (such as acknowl 
ulitmg applause and abiding by explicit or implicit dress codes), are 
Inevitable in any live performance. Many young performers are accustomed 
In n i eiving praise from parents, friends, and teachers in exchange for their 
I'tiblic performances; they grow to link their self-esteem to other people's 
n hi lions to their efforts. Praise and positive reinforcement are important in 
"in lin ing musical learning, but some teachers, quick to praise even mundane 
dungs such as opening a music book to the right page, overdo it and there 
I' protect” students’ self-esteem in an unhealthy way. Thus, for many 

V performers, motivation is largely extrinsic. With maturity, motivation 

In . nines more intrinsic, but there still is a connection with reactions of other 
lieisijns, including teachers, audition committees, critics, and audience mem 
I" 1 Excessive focus on what others may think may induce stress as a per 
li'imance is anticipated as well as while il is presented. Salmon and Meyer 
liu I" ate (p. 25) “stress has more lo do willi how you evaluate and react to 
events than it does to the events themselves,” 

Many therapeutic aids foi unxict) and stress exist; in extreme cases, phui 
mm ological treatments are avnilnhlt in amirdunce with a physician’s guid 
••""■ Certainly, the promising peifoimei who experiences debilitating 
• | nsi ides of stage (right 01 1 an not picpnic adequately for performance 
l"iinise of associated anxielv slioiild in I assistance. Yet, much ol whal is 
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i nil tl reader is referred. Basil ally, one should focus carefully on goals, sepa- 
i till one’s sell from one’s performance, and yet maintain a close relationship 
with the music. 

Improvisation 

Historical Perspective 

Musical performance may involve performances of (a) particular compo- 
lllli his, which may be learned either by rote and performed from memory or 
I, timed from notation and performed either from memory or from notation, 
oi ili improvisations, which involve extemporaneous performance of newly 
|| lulled music. Historically, improvisation and composition were more close- 
ly n filed than they are today. Many great composers were excellent impro- 
fii'i'is, e.g., Bach, Handel, Mozart, Beethoven, and Schubert. Performances 
(mm the baroque figured-bass tradition were essentially improvisations, 
allowing the performer to create music extemporaneously, but within the 
of the tonal harmonic framework suggested by the figured bass. 

Many compositions, particularly from the baroque era, are called 
"Improvisations,” the intent being for the performer to embellish upon the 
III i iv tiled melodic, harmonic, and rhythmic structures. The embellishments, 
wliti li usually reflect the performer’s musical expertise and technical virtu- 
iml<\ , constitute the improvisatory aspect of the musical rendition. 

Piessing (1984a) indicates that improvisation in Western music had its 
roots in early monophonic vocal music, which during the first millennium 
Wiui "primarily a mixture of Greek, Arabic, Jewish, Oriental, and Christian 
llilluences” (p. 65). Through exposure to oral traditions, performers had 
ample opportunity for creative musical renditions. Pressing notes that 
imi| ii o\ isution certainly was important in solo passages, and perhaps even in 
i In a a! passages. Melismatic flourishes in certain alleluias of early Christian 
In m gy were continuations of the improvisatory practices of early vocal 
mn a With the beginning of organum came improvised polyphony, and 
mrltmatic organum, involving singing florid passages above the plainsong 
i limit, began in about the twelfth century (Pressing, 1984a, p. 65). As 
mgiimim became passe)i around the middle of the thirteenth century, the 
mulct with its cantus jirmus became a predominant form. The other parts of 
motets were either improvised, i (imposed, or embellishments of composed 
I in i Is In the fifteenth century, Juhurdcn allowed singers to improvise over a 
miiliis firtnus, using a system ol ‘‘ .iglii ." in whit li each improvising singer read 
tin' cantus firmus but added a new pail above or below the melody. Pressing 
notes that thirds and sixth, above the bass were the preferred intervals, 
i seept at the beginnings and emlmgs ol phi axes, where octaves and fifths 
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were preferred. Slighlb latn, /auxbourdoii developed, and here the outei 
voices usually were notuted, but singers improvised the inner voices. ' 

With early renaissance developments in instrumental music, particularly 
for keyboard instruments such as the clavichord and harpsichord, came the 
development of intablalures, relatively plain transcriptions of vocal music, 
which seemed to serve as frameworks for improvisations on the keyboard 
instruments. By the beginning of the sixteenth century, there was a virtual 
explosion of improvisatory techniques and treatises about improvisation, 
which was considered a required skill for performers of the time. The four 
main improvisation procedures found in the sixteenth century involved 
“ornamentation of a given line, addition of one or more contrapuntal parts 
to a cantus lirmus (including imitation based on given or invented motives), 
themes and variations, and free improvisations” (Pressing, 1984a, p. 67), 
Improvisation’s importance continued to develop and reached its peak in 
Western art music dining the baroque era; however, the baroque also saw the 
beginning of the decline of improvisation in Western art music. 

While embellishments and variations on composed melodies continued to 
be important during the baroque, keyboardists’ realizations of a figured bass 
became the predominant mode of baroque improvisation (Pressing, 1981b, 
p. 60), “The cadenza was the last distinctive [improvisational] device pertinent 
to the Baroque” (1984b, p. 66), and it remains a continuing part of solo pet 
lot mance today. However, “the traditions of improvisation dramatically 
i lei lined into virtual extinction” (1984b, p. 66) during the classical and 
inmantir eras. Many reasons exist for the decline of improvisation in 
Western classical music; Pressing (1984b, p. 66) suggests that the change ol 
emphasis to composed music perhaps reflected the u Zeitgeist of scientifu 
method, economic centralization, rationality, and the upsurge of machineiv 
technology.” He also notes that the rise of musical amateurism with pei 
formers who lacked improvisatory skills increased the demand for composed 
rather than improvised music. Western classical music since the baroque pre 
dominantly has been composed music. 

Improvisation remains an important aspect of the Western church organ 
playing tradition. While much of an organist’s improvisation is functional, 
i.e., to accommodate the uncertain timing of particular parts of the ritual and 
to provide bridges between various musical portions of the service, improv 
isational skill constitutes an important part of the church organist’s repertoire 
of performance skills. 

1‘ii'xsiitg (and lu'iico the present text) dillerentialrs between “litburden" mid “fauxbourdon." I lie 
terms Inuxbourdon (French), fabtirden (middle English), (also bordonc (Italian), and fabordone 
(Spanish) iiccaxlonallv ure used interchangeably. According to Apel i I'M I, pp. 2.19 .(til), lauxbom 
don properly designates the filleenth century notated outei volt es/improvised inner voites lech 
ulqtie described here Mote geneialh. il denotes .1 style ol p.n.illrl sixth chords, with loiirteenlh 
■ entury English ongins t 'onsei|Uently , the text notes fuiixbounlon »■. .lightly later" than fahiinlcn 
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cal performance, liven people who appear to play by ear or improvise “nat- 
urally” have engaged in extended learning, albeit in most cases informally 
through an enculturation process. Indeed, good improvisers learn to impro- 
vise, but except for jazz musicians and organists, relatively few musicians 
understand much about the processes involved in improvisation or how to 
go about learning to improvise. 

Pressing (1988, p. 130) notes that improvisation, as all music performance, 
involves a continuing series of highly complex instantaneous neurological 
processes, including (a) passing complex electrochemical signals among the 
nervous, endocrine, and muscle systems; (b) execution of complex physical 
actions; (c) rapid monitoring of the actions via visual, tactile, and proprio 
ceptive feedback systems; (d) producing musical sounds and monitoring 
them via auditory feedback; (e) cognitive evaluations of these sounds as 
music; and (f) further cognitive processing to generate the design of the next 
action sequence and trigger it. Pressing notes that the last two steps are more 
critical to the improviser than to musicians performing specific composed 
works and observes that the given steps “are often collapsed into a three 
component information-processing model of human behavior which has 
ready physiological analogies: input (sense organs), processing and decision 
making (central nervous system . . .), and motor output (muscle systems and 
glands)” (p. 130). An examination of motor control system complexities is lai 
beyond the scope of the present discussion, and readers are encouraged to 
examine Pressing’s succinct and highly readable account of the system and 
how it facilitates error correction and motor refinement. 

Based on his examination of the model and motor control system, 
Pressing speculates that skilled improvisers develop through practice “gen 
oral patterns of neural connections specific to improvised motor control” (p. 
131) and notes that these are akin to “motor action units, which may be com 
bined into long chains to develop more complex movements” (p. 131). In 
summary, skilled improvisers develop a “repertoire” of neurological con 
nections that may be triggered during the improvisadonal process. Because 
processing the connections is so rapid, the improviser’s performance may 
appear to be “automatic” or “natural.” The major differences among expeii, 
not so-expert, and non-skilled improvisers appears to be, at least from a psy 
choneurological perspective, (a) the extent of the repertoire of general pat 
lei ns ol neural connections specific to improvisation motor control and (b) 
ability to call them into action automatically. Individuals who must con 
sciotisly think out subsequent steps in their improvisations obviously lack the 
fluency, fluidity, and flexibility of expert improvisers. 

Concomitant with development of the repertoire of general patterns spe 
cific to motor control is development of the movement patterns for overt 
realization of the improvisation. Psychomotoi behaviors depend on both 
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terns, models, and prmrd specific to the improvisational situation, 

“which, if followed by those possessing u solid enough level of musicianship, 
will produce stylistically appropriate music” (p. 142); (c) the view that 
improvisation is best developed by setting a series of improvisational prob- 
lems or constraints as in the Jaques-Dalcroze approach; (d) the view that 
improvisation involves the “presentation of multiple versions of important 
entities by the teacher . . ., leaving the student to infer completely on his 01 
her own the ways in which improvisation or variation may occur by an 
appreciation of the ‘fuzziness’ of the musical concept,” (p. 143) which 
Pressing labels an “imitative, self-discovery approach”; and (e) the view that 
creative musical performance is “allied to the self-realization ideas of human 
istic psycholog)'” (p. 144). 

Based on his comprehensive review of the history, theory, and approach 
es to improvisation. Pressing offers a cognitive model of improvisation. He 
argues that such a model should explain “how people improvise; how pen 
pie learn improvisational skill; and the origin of novel behaviour” (1988, p. 
1.52). Pressing summarizes the central features of his model as follows: 

It is reductionist, in that cognitive structures of processing and control are con 
sidered to be broken down into aspects (acousuc, musical, movements, etc.), 
each of these into types of analytical representation (objects, features, process- 
es), and each of these into characterizing elements (array components). At the 
same time the model is synergistic and capable of behavioural novelty, due to 
the extensive redundancy of the cognitive representations and the distributed 
and non linear character of the outlined control processes. The extensive pres- 
ence of feedback and feedforward contribute to this. The fundamental nature 
of (he improvisation process is considered to be the stringing together of a 
series of “event clusters” during each of which a continuation is chosen, based 
upon either the continuing of some existing stream of musical development 
(called here an event-cluster class) by association of array entries, or the inter- 
ruption of that stream by the choosing of a new set of array entries that act as 
constraints in the generation of a new stream (new event-cluster class). 
(Pressing, 1988, p. 1(>8) 

While Pressing’s complex and insightful model needs to be studied, under 
stood, and examined empirically, it undoubtedly will be refined before it is 
accepted as “truth” by all who are interested in understanding the nature of 
the psychological processes underlying improvisation. 

Meanwhile, Sloboda’s (198.5) characterization of some of the attributes of 
the jazz improvisation process may be useful. What seems to make improv- 
isation manageable for jazz musicians is the fact that their improvisation 
occurs within a large set of formal constraints which provide the blueprint or 
skeleton for improvisation. The jazz improviser "uses a model which is, in 




291 

cases, externally .fMhg W 

a,L, - 7 , ** -,v «*«* 

|,„ , more or less fixed number ol nuasu ^ ^ ^ (<) ge( fro m Ins 

must be knowledgeable of the underly^ a novc , and musical way 

musical excursions back to the net 

Tt^dre ..bar 

, - > 7 — ^ " ongl 

and lhc righ ‘ hand “ pby,ng 

makes an imp—r 

however, is not just a memorized set ^ olher musicians an d perform 

It is developed “through listening 5 m intains th at books and notation 

read a note of music (p. I 43 )- 

Evaluating Improvisation ^ questions< 

The mention of “great' specific to the present 
■What makes a jazz performanc gr o( an improvtsaUon: 

discussion, “How does one «almte fl, becaus e dte vartaWea that 
discussion purposely will "' old al e ma ny, complex, highly subjective. 

l„av influence judgments of greatne*^ ” ^ mlalce per se. For exam,, e. 
and often go beyond an assessment J h^P inBuence s many peop esHv 
ibe “halo” effect regarding 7°^7 performance, improvised or othemne. 
ments about the quality of the p bon also are fraught with 

Attempts to evaluate the t '’! a 7,, a > 1 ( hers' have sough, to develop criteria o 
many problems, but several • objective. To the extent that d.l 

*nhteto“ nf an improvisation's quality, 

iiirndtable^subjective compol.ciil is "’"’“in.'tmn "Uiy contribute toward male 

-factorsoften are divers, 




ftyfhi'lii.i'.ixil Itunidalions of Musical Behavior 


and even conlrudirlm \ Suin', may be valued for their technical virtuosity, 
beautiful tone quality, ihvllinui cluiracteristics, novelty, restraint and classi 
cal balance, use ol quotations, and even “expressive use of growls, honks, 
squeaks, and split tones” (p 69). While Potter is most concerned with analv 
ses of improvisations, his recommendation that analyses of improvised jazz 
“be eclectic, holistic, using whatever approaches help explain the solo’s effec 
tiveness” (p. 69) holds implications for evaluation of improvisations. 

Partchey’s (1973) carefully controlled study of children’s improvisations 
offers insights both into strategies for evaluating the quality of improvisations 
and for developing improvisational skills. Specifically, the study sought to 
develop a valid and reliable method of evaluating improvisation and to com 
pare the effects of feedback, models, and repetition (i.e., trial and error) on 
the ability to improvise melodies. Parlchey divided 86 sixth-grade children 
into three treatment groups and gave each child three individual sessions in 
which to practice respectively improvising blues, whole-tone, and diatonic 
melodies with given taped accompaniments for each. Pre- and posttreatmen! 
evaluations involved pentatonic improvisations. Children in the feedback 
group heard immediate recordings of their efforts, the models group heard 
several examples of prerecorded melodic improvisations, and the repetition 
group received no specific instructions. Children performed their improvisa 
lions on an alto-tenor xylophone, with specific pitch bars arranged for the 
particular scale designated for use in the improvisation. Improvisations weic 
evaluated on a nine-point scale according to two performance criteria (pulse 
accuracy and rhythmic clarity) and three creative criteria (tonal variety, 
rhythmic variety, and unity (with subcategories of repetition, imitation, piti It 
direction, and phrasing)). Interjudge reliability for improvisation evaluation*, 
using Partchey’s criteria ranged from .92 to .95. Each group showed signili 
cant pre-post gains; the feedback group’s gains were significantly higher than 
those of the other two groups. Pre-post changes for creative criteria were sla 
listically significant for the feedback and models group, but pre-post changes 
for performance criteria were not. 

Greennagel’s ( 1994) study of predictors of jazz vocal improvisation skill 
required developing an appropriate evaluation tool. His basic evaluative crl 
teria, musicality and technical appropriateness, somewhat paralleled 
Partchey’s two broad categories, but he added two criteria specifically appro 
priate for evaluating vocal improvisations over 12-bar blues choruses. 
Musicality refers to “how well the improvisation succeeds in making a must 
cal statement” (p. 40), and technical appropriateness refers to “how well the 
improvisation fits the chord changes and anticipates those changes; also time 
feel” (p. 40). The additional criteria, articulation and relationship to blues, 
refer respectively to the use of “vowel and consonant articulation to verbal 
ize intended sounds," and “how well the improvisation fits the traditional 
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I millions, one for a fugue by an unidentified composer and an account off 
own composition for chon and organ. He notes that the composer of tl 
lilgue began with certain constraints and as additional constraints built i 
ovei the course of the composition, it appeared to become impossible 
honor all constraints. The composer appeared to resolve this dilemma 1 
either (a) temporarily dropping some constraints, (b) changing the cot 
II ainls, or (c) modifying the new material to conform with earlier cot 
«li Hints. 

In his own highly insightful compositional protocol, Sloboda also bega 
mill several constraints, citing particularly his compositional style, which I 
t luiracterized as “twentieth-century Fnglish church” that emphasize 
tlielody, counterpoint, and a strong tonal harmonic framework (p. I2. r >), an 
iliai the work should be for four voice parts and organ. His protocol essei 
imllv presents a number of questions he posed during the process and III 
lullonale for and nature of the decisions he made in order to satislv Ins cm 
st i .tints and other self-imposed criteria for making the work as cohesive an 
musical (aesthetically satisfying) as possible. He notes that he event null 
n-.K hed a point (about measure 50) where he feared that stopping to re« on 
lie. thoughts in words would cause him to lose some momentum, and subsc 
qiiently composed 35 measures without interruption. He maintains that hi 
i uuipositional strategy' for the uninterrupted measures differed from that lb 
the previous 50 measures for which he had provided a protocol, and con 
chides that “the requirement to provide a protocol may well alter, even dis 
nipt entirely, the process one is trying to describe” (Sloboda, p. 13(i). 

Sloboda draws three additional conclusions from his experience of pro 
xidmg a protocol for the composition. First, despite the detail In* provided 
Ins protocol still left much unsaid regarding the compositional choices made 
Second, he reported that throughout the process, he tended to use previous 
l\ written material as starting points for continuations, try ing to make the 
i oiitinuations “fit” the earlier material. Finally, he suggests that “an impor 
i.iiiI component of compositional skill is a degree of ‘trust’ in one’s medium 
a certainty that the habitual processes of generation will yield material whi< b 
is richer than one first sees” (p. 138). Nevertheless, Sloboda views protocol 
description as “an essential first step in understanding any complex menial 
process” (p. 138). 

/ hcorelical Perspective 

Sloboda (p. 11(>) recognizes two stages of composition: the “inspiration” 
stage, “where a skeletal idea oi lliemi appeals in consciousness,” and the 
execution” stage, “when lie idea i iili|eil to a series of more conscious 
and deliberate processes ol extension and tnmslormation.” He finds it useful 
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rule based (conscious, learned) 01 intuitive (unconscious) bases for decision 
made as a result ol the I KM phase ol the model. If the TEST phase result 
lu a decision to REINI t )K( 'K the action, even though it might violate sain 
Mile based system, the composer’s ACTION REPERTOIRE is exlende 
and available for use in NEW ACTIONS. Emmerson suggests that the coi 
ir(|uences of NEW ACTIONS need research and music psychologists mu 
n isli to analyze what makes a particular action or strategy sound “right." 1 1 
< .unions that the TEST phase is critical-“the sole arbiter of taste remain 
human” (p. 143). 

Itcrdahl’s (1988, pp. 231-233) discussion of Boulez’s Le Marteau sot 
Utiilre, which was “widely hailed as a masterpiece of post-war serialisin’* (j 
.Ml), exemplifies a composition that reflects Emmerson’s elaborated mode 
I . rdahl observes that experienced listeners seem to find a certain conipn 
liensibility in Le Marteau that is not always found when listening to seiii 
works. Ostensibly, the work is a serial work, constructed according to tli 
Miles of serial composition, but, according to Lerdahl, Boulez also “shape. 
Ills material more or less intuitively, using both his ‘ear’ and various unm 
knowledged constraints” (p. 232). Lerdahl contends that “the degree t 
which Le Marteau is comprehensible, then, depends not on its serial organ 
. a t ion but on what the composer added to that organization" (pp. 232 I ! 

lerdahl suggests that Boulez actually employed two kinds of musical grath 
mars in composing Le Marteau: a compositional grammar, “consciousl 
employed by Boulez, that generated both the events of the piece and thei 
•.erial organization . . . [and a] listening grammar, more or less unconsc iousl 
employed by auditors, that generates mental representations of the music 
(p. 233). Thus, Boulez relied on both the rules of serial composition and hi 
experience as a listener in creating Le Marteau. 

A fundamental problem of contemporary composition is that some < oni 
positional grammars (rules of contemporary composition), which Kenlali 
lei ms “input organization,” may bear little relation to rules of listening gram 
mars and other intuitive constraints, which he terms “heard structures 
(Lerdahl, p. 234). He contends that this “gap” between the two grammar 
"divorces method from intuition,” leading composers either to create am 
work with their own “private code” or with “no compositional grammar a 

IIP (p. 235). 

Lerdahl notes that “with the exhaustion ol tonality at the turn of the |twen 
lieth| century, anything became possible . . ., |and] composers reacted l> 
inventing their own compositional grammars” (p. 235). He suggests that sucl 
an “avant-garde aesthetic” allowed composers to believe their own system 
were the wave ol the lutuie Nik li peiMuial systems now appear merely urbi 
trary. “The avant-garde has n (limed .m is and all methods and styles ui 
available to a point ol conlu.iim |> Ml. lie cautions young compose) 
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against giving up on< um|n r.ilmn.il gi animats and depending solely on “intn 
itive < onstraints" eat and habit. I lr argues that compositional grammars are 
necessary for composers, but that they should take into account musical per 
(.option and cognition, which are critical variables in developing listening 
grammars: Compositions must be comprehensible to knowledgeable listen 
ers. For I^erdahl, comprehensibility “is a necessary if not sufficient condition 
for value” (p. 255). He goes on to make two claims regarding the aesthetic of 
composition: 

1. The best music utilizes the full potential of our cognitive resources. 

2. The best music arises from an alliance of a compositional grammar with die 
listening grammar, (pp. 255-256) 

Simonton's (1980, 1984, 1994) content analysis of compositional creativity in 
179 classical composers’ melodies supports the view that “aesthetically suc- 
cessful” compositions must be comprehensible to listeners. Employing a 
methodology called historiomelry, which involves testing hypotheses about 
human behavior “by applying quantitative analyses to data concerning his 
torical individuals” (Simonton, 1990, p. 3), he computer analyzed the first six 
notes of 15,618 themes of classical composers’ works listed in Barlow and 
Morgcnstern’s (1948, 1976) thematic dictionaries. He calculated a melodic 
originality value for each theme; melodic originality was defined as the* 
“inverse of the mean probability for all five [two-nole| transitions for each 
theme" (Simonton, 1994, p. 34). a 

Simonton (1997, pp. 107-122) conveniently summarizes his major findings 
us they relate to “aesthetic success,” which is his term for repertoire popti 
larity. His objective indicators of aesthetic success, based on computer-gen 
crated melodic originality values, revealed that “the popularity of a compo 
silion is an inverted backwards-J function of originality" (1997, p. 111). 1 " In 
essence, if melodic originality is extremely low or extremely high, the com 
position seems to be less popular in the classical repertoire than works for 
which melodic originality is in the middle range, i.e., original enough to be 
interesting to a knowledgeable listener but not overwhelming." Obviously, 
other variables such as composer eminence, musical form (e.g., instrumental 
\ ersus choral, chamber versus orchestral), and other compositional attributes 

"A “liansilicin" is the intervalic change from one note to the next. Some transitions (successive inlet 
vats) are far more likely (probable) than others. For example, in a C major theme’s opening, .1 
change from < i up to a C# is far less likely than a change from (i up to C. 

1 A “backwards-J" is like an inverted-U with a longer downward slope (right side) than rising slope 
(left side). 

" I he inverted backwards J repertoire popularity-melodic originality relationship is similar to the 
inverted! I relationships experimental aestheticians have loiintl loi complexity and liking and 
l.uiuhaiily and liking, (list ussed in Chapter H. 
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lion, thus enabling him l<> multilulrt a “Gestalt” of the work throughout tin* 
compositional process Karlheinz Stockhausen also plans the overall strut 
ture of a composition prior to beginning actual composition, and he remains 
faithful to his plans until the work is completed. Sir Michael Tippett states 
that he usually begins by “mapping out” an entire composition, including the 
length and formal structure. In the actual composition process, Tippett 
involves himself physically by singing many of the sounds as he composes, 

Elliott Carter begins with a general plan for the overall work, but indicates 
that he has “many of the details of the local events only very generally in 
mind” (Edwards, 1971, p. 104). Carter also assigns instruments a “charactei 
type,” with each reflecting its own personality. This use of instruments to 
suggest character or personality usually evolves after a work is underway. 
Carter also notes that he sometimes sketches out possible solutions to prob 
lematic situations until he conies to a solution that satisfies him. 

The late Polish composer Witold Lutoslawski began with an overall con 
ception of a work and developed what he called “key ideas,” which were 
bases for the overall composition. Key ideas may include melodic themes, 
formal ideas, a particular order, some technical procedure, or a particulai 
sonority or harmonic entity. Both the overall conception and the key ideas 
were necessary before Lutoslawski began a work. 

I )ennis Kam initially plans the formal structure of a composition, which he 
usually considers in relation to previous and/or forthcoming compositions in 
order to create a larger structure. He tries to maintain the integrity of the ini 
tial formal structure, but occasionally alters it during the composition.il 
process. Kam uses colors, visual images, and titles as unifying ideas for many 
ol his compositions. Certain aspects of his compositions are “modular” and 
may appear in more than one composition. Fulmer notes that Kam reports 
that the composition's preplanning stage often is more exciting than actually 
composing the work and suggests that because Kam’s compositions usualh 
are interconnected with other compositions, “his music is a continual genet 
alive process” (p. 8). 

David Del Tredici collects notebooks of periodically occurring musical 
ideas, themes, and patterns, to which he then returns in search of ideas for a 
new work. He notes that the process is analogous to having a group of non 
related words that need organization into sentences to make sense. Similarly, 
he must organize his musical fragments to make sense of them, a process 
somewhat akin to fitting pieces of a puzzle together. Del Tredici composes al 
the piano; any orchestration occurs only after completion of the work. 

Robert Erickson’s compositional process is based primarily upon his 
remembrance of nonmusical sounds, which he collects, combines, and then 
recombines in a musical context. Once a sound captures his interest, lie 
imagines how he can use it in varied music al contests I he new sounds sug 


Foundation „l hnprovUaUm, «* 


30 

,i other sounds, cmiling » ^“^^ihenOTmuial sounds ini, 

of new composition, lie indices that intuition , 

musical sounds via some so » • "™ J. lhal nhere m e cognitive sides of hi 

citUcal lo his enure process. decisions for notation, but It is lit 

psvche that make logical »"d PracUcaldec^ ?) 

Intuition that is of most ttnpo am, bases for pre-composilional plan 

Sherwood Shaffer W «** M ' 

«»>»•• « • prOSr T’d * and formal structure; and (c) “figure themes, 

:i:!:ra)ee^u y ** • «r 

I audios Reich's 

dial his musical language dernes can start the process and mu 

l ~ ^ (fuhner, p. « 

1 pulmer notes drat ail of the eomposem repod us*g 

positional strategy as an .dea and/or g | emes/ideaS) planned formal 
I hesc may include shapes, stories/texts, < Several composers 

structures, and/or other nonmusic^f and shafTer ) apparently make 

(l alter, Del Tredici, Erickson, Kam< works emerge. Stockhausen, 

changes and solve composite an overall plan for Uu‘l. 

1 ippett, and Xenakis, however, appatendy lhdr works. 

compositions and stncUy follow t P appro aches to composition 

This brief overview of ^‘“^e process from a variety of p- 
o veals that one may approach ^ similar accounts of the ways 

Hpcctives. While composers may g» ve s h each composer’s cogn. 

they approach a composition, Fnfmer mamtams 
UvJ processes and aesthetic experience are unique vp 

Composition Theory 

The authors would be i ‘ 

approach to understanding "< J h ■ , music [Al and music), uses 

zttttSEZX * 


, . m . magical l muulations of Musical Behavior 

ing, and composing), but tin present discussion is limited to applications 
related to music composition Headers interested in pursuing research on Al 
and music processing olliei Ilian composition should consult one or more ol 
the following excellent sources (Balaban, Ebcioglu, & Laske, 1992; Clarke «N. 
Emmerson, 1989; Pressing, 1988; Smith, Smaill, & Wiggins, 1994). 

Balaban, Ebcioglu, and Laske (1992) suggest that major differences exist 
between traditional AI research and AI and music. They note that modeling 
music cognition is fraught with difficulties, particularly given that the relei 
ence domain of music is difficult to define. Even if one focuses on the 
processes of music composition, the context for the processes remains ••In 
sive. For example, what is being modeled: Creative processes? Or problem 
solving processes? How' does the aesthetic enter into the model? Are we con 
corned with modeling cognitive processes underlying composition of tradi 
tional Western tonal music, various contemporary musics, other musics ol 
the world, music of popular cultures, or all of the above? 

Obviously, initial efforts to model compositional processes via AI and 
music technology and theory required setting parameters. Balaban, 
Ebcioglu, and Laske (1992) use the term compositional theory to “designate a 
new discipline of music research oriented toward an empirical theory ol 
i ompositiona! processes in music” (p. 182). An outgrowth of computer appli 
cations in music, the theory is considered empirical because it is based on 
empirical data regarding the mental processes of composition as indicated in 
tomposers’ think-aloud protocols, retrospective reports, and other docu 
incuts monitoring and reporting action sequences of musicians engaged in 
computer aided composition. Traditional composers’ personal statements, as 
reported in the preceding section, are considered anecdotal and thus inode 
quate as a foundation for compositional theory as a scientific discipline (p, 
183). Most AI models for music composition also are limited not only by the 
multifaceted constraints with which composers must deal, but also by the 
nature and stylistic limitations of the musical genre a given model seeks to 
emulate and the capacity of the computer system and progr ams. Also, some 
models appear to be developed for gaining insight into the processes undei 
lying the compositional process, whereas others appear to be developed fin 
use m generating computer-assisted music compositions. Regardless of the 
model’s motivation, each model offers insights into the process of mush 
composition. A few models are noted briefly here to provide an indication 
of the directions and extent of work in the area. 

Kanralho and Ganascia’s (1994) emphasis on musical memory’s role in then 
model ol compositional tasks revealed two basic problems: (a) the problem ol 
defining and building “musical memory” and (b) gaining information from 
experts regarding how to retrieve, modify, and lit events from musical memo 
i \ into a given musn al i onlext. Working within the liamework of jazz impros 
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is more on the process than on the product, and the primary concern seems 
to be to provide i hildren with oppoitnnities to explore and structure sounds 
into a musical whole without the constraints of traditional notation-based 
approaches to composition. Most approaches allow children with little for 
mal musical training to use various instruments (often pitched and non 
pitched percussion instruments) and computer-generated sounds to create 
music individually or in groups. 

Along with this movement has come a limited amount of research regard 
ing children’s composition. Essentially, this research is ethnographic: The 
data primarily are based on more or less systematic observation of children's 
compositional processes and strategies, observations of interactions among 
students working on group compositions, student records, interviews, anti 
the compositions themselves. A brief account of some typical studies follows. 

Stauffer’s (1999) five-year longitudinal study of children’s composition 
revealed that they develop understanding of musical elements and styles, 
learn how to create both affect and effect in their original works, and, par 
ticularly for older children, develop functional understanding of notation anil 
symbols. Computers and appropriate software facilitated children’s musical 
learning primarily through repeated opportunities to manipulate musical ele- 
ments in musical contexts developed by the children themselves. With expe 
i inner, the children came to consider themselves composers and “became 
in< i easingly fluent at developing expressive ideas in their music” (Stauffer, p. 
93). 

) list as for improvisational experiences, collaborative experience appeals 
lo be an important mode for learning through composition, and several 
researchers have studied some effects of student collaborative efforts (e.g., 
Hamilton, 2000; Midi & MacDonald, 2000). Hamilton observed that peer 
interaction seived two functions, one positive (furthering and sharing knowl- 
edge) and one negative (distracting from learning). Miell and MacDonald 
examined the role of friendship among children involved in collaborative 
composition and found that communication patterns differed between chil 
dren working with friends and children working with nonfriends. Also, 
teacher ratings of the final compositions produced by friends were signili 
candy higher than for those produced by nonfriends. 

( )ther researchers (e.g., Bumard, 1999; Kratus, 2(X)1; Younker, 1998) have 
focused more on children's processes and strategies for composition, as well 
as factors influencing the processes and strategies. Bumard found that the 
instrument used in composing and die child’s technical ability on that 
instrument influenced the nature of the compositional process and product. 
Kratus observed that melodic configuration (and the number of bars avail 
able on an Orff xylophone used in creating the compositions) influenced the 
lime spent exploring during the compositional pro* ess and the compositions' 
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music. 

17. Improvisation in Western art music reached its peak during the baroque 
era. 

IS. Today, most people associate improvisation with jazz. 

15). Improvisation involves a continuing series of highly complex instanta 
neous neurological processes. 

20. Skilled improvisers develop a vast “repertoire” of neurological Conner 
tions that may be triggered during the improvisation process. 

21. Concomitant with the development of this repertoire is the development 
of movement patterns for overt realization of one's improvisations. 

22. Pressing maintains that any model of improvisation should explain how 
people improvise, how they develop improvisational skills, and the on 
gin of the novel behavior. 

23. The essence of most jazz improvisation is the melodic line. 

24. Studies show that reliable evaluations of improvisations in relation to 
particular criteria are possible. 

25. Collaborative improvisation is emerging as an important approach to 
teaching music and other collaborative behaviors to children. 

2<>. Improvisation and composition differ, an improviser has constraints ol 
immediacy and fluency and must accept the first solution that arises, 
whereas a composer may reject solutions until he or she finds one I lull 
seems best for a given purpose. 

27 Four approaches to studying composers’ compositional processes include 
(a) examining sketchbooks, (b) examining what composers say about 
their compositions, (c) observing composers' in-process composition, 
and (d) observing improvisator)' performance. 

28. Kxamination of protocol descriptions seems to be an important step in 
understanding the complexities of composition. 

2!). Two broad stages of composition are inspiration and execution. 

30. Most composers’ compositional strategies include conscious and uncoil 
scions dimensions. 

31. Theorists suggest that composers must employ both compositional and 
listening grammars. 

32. According to Lerdahl, the best music utilizes a listener’s full cognitive 
potential. 

33. Simonton’s historiometric analyses of classical composers’ themes 
revealed that compositions with extremely high or low melodic original 
ity are aesthetically less successful than compositions with middle - range 
melodic originality. 

31. A review of composers’ descriptions of their compositional strategies sug 
gests that one may approach composition from various perspectives. 

35. Compositional theory, an outgrowth of work in musu and artific ial intcl 
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have a significant feeling dimension. Such “feeling” is aroused by a stimulus; 
in essence, the stimulus operates on the perceiving organism. This contrasts 
with the cognitive and the psychomotor, where the organism operates on the 
iltinulus. This is evident in high quality musical performance, where the per 
I, H iner must employ cognitive processes to interpret a composition and psy- 

■ homo tor processes to play or sing, and yet obtains a sense of pleasure from 
being able to make beautiful sounds. With sufficient know ledge, one can elo- 
quently describe the climactic and lighting factors involved in a seascape 01 
hiiincI, yet the “beauty” of the scene may arouse an affective response quite 
Independently of any scientific knowledge or lack thereof. 

\s used in everyday life, feeling has varied meanings, e.g., tactual percep 
lion (to feel a piece of cloth), cognitive belief (one feels something to be true), 
emotion, or simply whether an experience is pleasant or unpleasant 
Mlhough psychologists do not use the term consistently, Young (1973) rr< 
ngiiizes eight classes of affective processes: (a) simple feelings of pleasantness 
hi unpleasantness in response to sensor)' stimuli; (b) negative and positive 
in i'll nic feelings such as hunger, thirst, dietary satisfaction, or physical well 
being; (c) activity feelings, including appetitive states of hunger, sexual desire, 
ill other activity feelings such as enthusiasm or aversion; (d) moral, aesthetic, 
religious, or social sentiments and attitudes based upon previous experi 
cnees, education, and training; (e) persisting mooi&such as cheerfulness, ela 
lion, anxiety, or grief; (f) pathological affects of deep depression, apathy, or 
hostility; (g) emotions such as fear, anger, laughing, agony, or embarrassment; 
mid (h) temperaments such as vivaciousness, cheertulness, or moodiness. 

< )bviously, affective responses of any classification may vary in degree or 
Intensity. Kratlnvohl, Bloom, and Masia’s (1964) classic taxonomy of educa 
I H Mini objectives in the affective domain suggests that affective responses to 
mi object, event, or experience may be at one of five broad levels, ranging 
Irnm simply being willing to observe or participate (minimal commitment) 
lo Incorporating an activity or experience into one’s lifestyle (maximal com 
nillment). Applying this notion to music, Abeles and Chung (1996, p. 2H7) 

■ In wily simple mood or emotional responses to music as low level respons 
r . preferences as mid-level responses, and musical taste as reflection of long 
lei in commitment and valuing. McMullen (1996, p. 393), whose views 
regarding music’s activalion/aroiisal potential are discussed later in this 
i hapter, premises arguments 16 1 his two-dimensional framework for alter 
tlvu/uesthetic response to mush on strength of commitment to music, which 
lie considers as an acceptance rejection continuum. 

I Inis, affect is a broad trim applii d In a wide variety of human feeling 
behaviors, and the type ot !e\ el n| feeliiii ie tilting from an object, event, or 
experience may vary. The problem I. i mu ciliated by the fact that affective 
jimcesses may relate lo \ iiliialb • ' • n ilium that is usv< hol/uri< «l • »<«••* 
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memory, learning, iniNoniug, unci action. Therefore, any discussion of affec- 
tive behavior in relation l<> iinisii must be defined in terms more definitive 
than just whether or not ii has an affective dimension. 

Emotion 

One school of thought regarding music’s import is that it conveys or 
expresses emotion. Certainly, performers often express particular emotions 
by employing various expressive cues such as tempo and dynamic variation 
(Juslin, 2001, pp. 324-326), and music may arouse strong emotional experi- 
ences as it interacts with listener aspects such as physical well-being, memo- 
ries, and personality, and with situational aspects such as location, acoustic 
conditions, and social aspects of an audience (Gabrielsson, 2001, pp. 
443-445). However, proponents of the emotional communication position 
tend to use the term emotion in a broader sense than most contemporary psy- 
chologists. Young (1973, p. 750) defines emotion as a disturbed affective 
process or state “which originates in the psychological situation and which is 
revealed by marked bodily changes in smooth muscles, glands , and gross behaviors. ” As 
this definition suggests, emotional behavior is a departure from the normal 
stale of composure. Schubert (1996, p. 19) concurs, noting that emotion 
describes a “transient human condition that involves several dimensions, the 
most important being valence (positive or negative) and arousal." Emotions 
also involve perception and memory, include an environmental factor-pres- 
ent or past, may be positive or negative, and include an arousal dimension. 

Meyer (1956, pp. 13-32) long ago theorized how music arouses emotion. 1 
C'en Ira I to Meyer’s theory is the view that arrest or inhibition of a tendency 
to respond arouses emotion. An individual’s tendencies to respond to music 
result from previous experiences with music of the style to w r hich he or she 
is listening. From previous experiences, an individual develops expectations 
(tendencies to respond) regarding the types of patterns that might come next 
in the music. To the degree that the anticipated patterns are not forthcoming, 
i.e., they are delayed or do not come at all, tension, or emotion, is aroused. 
Some simple examples of delay of musical expectations include the decep- 
tive cadence (V 7 - vi, as in a G chord to an A chord in C major) instead of 
an authentic cadence (V ; - I, as in G to C) and the rapid repetitive alteration 
of I - V ; - 1 - V ; - I in a coda section, resulting in a “when will it end 
already” feeling. 

Meyer’s theory, essentially a conflict theory, is not without criticism. 
Miller (1992, p. 422) cites two deficiencies: (1) the theory lacks a satisfactory 
means for “sorting out affect or emotion after the arousal takes place," and 

'As will Ik- uppuiviit in lln- discussion ol musical on-. mine,, Mcm-i’s i lassie thuorv ol emotion in 
music uses Ihe term arousaUn a more limited sense than olhei |«yi hologists [e.g.. Mi Mullen. 
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two basic types ol a/Jcit in mg during the aesthetic experience, phys- 
iological change and leeliiigliil rent lion. Concomitant with aesthetic experi 
• in e are changes in blood pressure, respiration, and electrodermal response. 

I lie feelingful reaction may vary from simple feeling to complex emotional 
iris Cognition is a particularly important attribute of aesthetic experience, 
i> •lire ting the intellectual processes involved: analysis, synthesis, abstraction, 
generalization, and evaluation. Knowledge and learning regarding the stylis 
Hi attributes of a musical work contribute greatly to the quality of an aes 
lliriic experience. Finally, the cultural matrix \s reflected in the aesthetic expe 
ill-nee because one learns aesthetic values within a cultural context. 

Reimer emphasizes that an individual’s interest and reactions must be 
iiliHorbed by or immersed in the aesthetic qualities of the music to which I lu- 
ll m li vicinal attends; the feelingful reaction must be to the expressive acst/ictii 
i/uu lilies rather than to any symbolic designation. For Reimer, music's aes 
lliiiic qualities conveyed by melody, harmony, rhythm, tone color, texture, 
mid form are “expressive of or analogous to or isomorphic with the patterns 
n| felt life or subjectivity or the conditions of livingness” (p. 102). The indi 
v lilual must be involved with the music’s embodied meaning rather than with 
ans symbolic designations.* Reimer also maintains that aesthetic experience 
Is valuable in and of itself, is not a means toward nonaesthetic experience, 
>md serves no utilitarian purpose. Taken at face value this might suggest a 

I I intradiction of the authors’ view that aesthetic experience serves a human 
linn (ion and that music also serves other functions. This is not the case. 
While aesthetic experience may appear to have no purpose or use, it still 
wives a valuable function, providing an individual an opportunity for feel 
lui;ltil experience above and beyond meeting basic human needs. Maslow 

1970, p. 5) contends that aesthetic experience is a basic human need, albeit 
one with which people become involved only when their physiological, safe 
l\ and certain psychological needs are met. Therefore, an aesthetic experi 
■ nee is valuable in and of itself to the experiencing individual; the very fact 
ill. it the experience holds value for the individual suggests that it is function 
ill to his or her well-being. 

Reimer’s final characteristic of an aesthetic experience is that it must 
involve the qualities of a perceptible “thing.” The “thing” is the sensuous ele 
ini-nt, the “formed substance,” containing the aesthetic qualities which an 
Individual perceives and to which he or slu- responds. 

Implicit in both Knieter’s and Keimci ’s descriptions is that aesthetic expe 
tli-nce requires psychological involvement with the aesthetic stimulus, percep- 
tion of interacting events within tin ,n twin k, cognition of the interplay among 

/ mhmiird iniisu at meaning m-miIi • troll! i’s|n i lallnm u llhin I In- inusK . whereas destgnalivt meaning 
li-teis In meaning \)in/mli-ril liv ihe mil*li I In illfleii in • lire illsi ussrd in more detail lalei In tin- 
i liiijiter. 
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die events within the arsthelu stimulus, and feelingfitl reaction thereto. 
Aesthetic experience differs from most affective experience in that it must 
involve perception and cognition of an aesthetic stimulus. There is something 
more than just an “oh how pretty" reaction. Yet. without the immediacy ol 
the aesthetic stimulus, the affective behavior can not be an aesthetic behav 
ior. 

For an experience to be aesthetic, it must result in feelingful reactions to 
perceived interactions of those aesthetic qualities contributing to the beauty 
or meaning of an artwork or other stimulus with which an observer (listenei 
to music) is involved perceptually. Such a definition of aesthetic experience 
does not deny, however, that music and other aesthetic stimuli elicit many 
other significant affective responses. Certainly hearing a composition with 
which one has had previous associations may elicit feelings regarding those 
associations. Meyer (2001, p. 348) notes that music, as well as other sounds, 
may evoke emotional responses due to associations with other music, natu 
ral sounds, cultural activities, and individual experiences. For example, hear 
ing a theme from a previously seen movie generally elicits thoughts and feel 
ings regarding the movie. However, to say that such a feeling is aesthetic is 
questionable; for Knieter and Reimer it probably lacks sufficient focus on the 
auditory stimulus itself. On the other hand, the elicited feelings may be very 
meaningful to the individual. In the authors’ view, such feelings reflect anoth- 
er type of affective response to music. 

Other Definitions 

Several additional terms will be mentioned briefly because each suggests 
a psychological construct with a substantial affective component. Essentially 
these constructs are covert and therefore inferred from an individual’s 
behaviors (including verbal) relative to the objects, events, or phenomena 
that are the stimulus for the affective response. While the definitions are nei 
ther discrete nor exhaustive, they reflect the terms’ general meanings as used 
m the literature. The definitions essentially are the same as the authors have 
offered elsewhere (Boyle & Radocy, 1987, pp. 195-199). 

Attitude , the most general term, connotes a predisposition toward mental 
or psychomotor activity with respect to a social or psychological object, 
event, or phenomenon. The predisposition may be either positive or nega 
live, reflecting either approach or avoidance activity. Kuhn (1979) notes that 
an attitude is relatively long term and stable and that any real changes in atti 
tude necessarily occur over a considerable period of time. 

Interest suggests feelings of concern, involvement, and curiosity. A clear 
demarcation between “attitude toward something” and “interest in some- 
thing” is difficult, but in common usage, interest more often is manifested 
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types are physiological reactions ol the autonomic nervous system. Hectot 
Berlioz's descriptions ol his reactions while listening to a piece of music, as 
reported by Schocn (11)40, p. 103), included increased blood circulation, vio 
lent pulse rate, muscle contractions, trembling, numbness of the feet and 
hands, and partial paralysis of the nerves controlling hearing and vision 
While it is doubtful that many individuals’ physiological mechanisms are 
affected to the extent that Berlioz claimed, objective evidence exists that 
changes in certain physiological rates do accompany affective behaviors 
Whether these changes themselves are affective behaviors is subject to inter 
pretation. The behaviorist might insist that they are because they are observ 
able (via certain measuring instruments); an opposing view is that they mere 
ly are physiological correlates of affective behavior, because feelings by del 
inition are psychological rather than physiological. 

A common affective behavior is the mood or character response. In Western 
cultures certain musical sound patterns appear to characterize different psy 
chological mood states. Certain music may be soothing or relaxing, other 
music may make an individual feel happy or sad, while still other music may 
elicit feelings of frustration or agitation. The range of moods that music mav 
characterize is as great as the range of moods people can feel. There is no 
question that music can elicit mood response; further, within a given cultur- 
al context, many individuals tend to agree regarding the moods elicited by 
certain types and examples of music. While the variables underlying mood 
responses are many, one should recognize that whatever mood response 
music elicits is much more than a response to any inherent mood or charac 
ter of the music. Mood responses to music, just as virtually all other response 
to music, essentially are determined by an individual’s previous experience 
w itli music. Learning underlies all musical behavior , affective or otherwise. 

An individual’s previous associations with music in general, and especially 
particular pieces, also may influence affective response. The most common 
example of this is when an individual responds to music’s programmatic con 
tent. Feelings of this type usually relate to an event or story that the individ- 
ual has previously associated with the music. The popularity of movie sound 
track recordings suggests that many people want to re-experience the narra- 
tive through listening to the music. The same types of associations are made 
with opera and musical comedy. The feeling response is much more than to 
the music itself. Listening to music of one’s childhood or adolescence may 
evoke feelings from those years associated with that music. Lovers may recall 
special occasions through “their song.” Music's power to elicit strong feelings 
of experiences associated with it provides individuals with a mechanism for 
re experiencing many significant events of their lives. 

While philosophers and aestheticians have been greatly concerned with 
the wordless meaning of music, relatively little study ol the feelings evoked 
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til aspects; lor convenience, lliey me discussed separately. 

Physiological Measures 

l ew musicians or psychologists deny that music can evoke changes in the 
lates ol bodily processes, but there is little or no agreement regarding the 
degree to which such changes reflect affective responses to music. Affective 
behaviors are psychological behaviors, whereas measures of the rates of van 
oils bodily processes are physiological behaviors. The study of physiological 
psychological relationships is called psychophysiology (Stembach, 1966, p. 3). II 
one is seeking to understand affective responses to music through the stud) 
ol changes in the rates of bodily processes, then one should be engaged in 
psychophysiological research. 

Bartlett (1996, p. 348), however, notes that establishing direct relationships 
between physiological and psychological responses is difficult, particularly 
lor physiological responses resulting from autonomic nervous system 
responses to relatively simple onset stimulus events, such as audible mush 
I le suggests, though, that the more a listener incorporates memory and assn 
native experiences into the listening experience, the more complex the reu< 
lion; thus, the more “psychological” the response and the more likely it may 
reflect some fundamental feeling or affect. 

With few exceptions, most research examining physiological responses to 
""isi< stops short of examining direct relationships with psychological 
behaviors. Most studies simply involve presenting a musical stimulus as the 
independent variable and using polygraph data regarding various physio 
logical rates as the dependent variables. The underlying premise of most 
such studies is that the frequency and/or amplitude of the various bodily 
processes controlled by the autonomic nervous system reflect affective 
lesponse to music. The most frequently studied dependent measures include 
heart and pulse rate, respiration rate and amplitude, and electrodermal activ 
ity ( skin responses, formerly called psychogalvanic reflex, galvanic skin 
response, or GSR). Other measures include electroencephalography (EEG) ,i 
technique loi recording various brain wave rhythms; electromyography 
(Is MG)— a measure of muscle tension; electrooculography- a measure of eye 
movement; pupillography— a measure of pupil size; electrogastrography— a mens 
me of gastrointestinal response; patellar re/Zex-k nee-jerk response; and the 
pilomotor response- movement of hairs on the skin. 

Schoen (1927, 1940), Diserens and Fine (1939), Lundin (1967), and 
Farnsworth (1969) have summarized most of the early research on physio 
logical responses to music; more recent reviews include those by Dainow 
(1977), Hodges (1980b), and Bartlett (1996). Readers interested in the parti. 
"Ia'' s ol such rescan li should consult these sources, especially Bartlett’s com 
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prehensive review. Ui.rllell’N .eview Is particularly valuable because U p>o- 
,des chronologically organized brief synopses of major studies fo. each of 

following types: a) hear, and pulse rate; (b) 
m ,| activity); (c) respiration; (d) blood pressure; (e) muscle tension and 

motor activity; (I) motor/postural response; (g) 

I,) blood volume; (i) stomach contractions; (j) biochemical response and W 
i :,!' l Xeous smelies, including blood-oxygen saturation, ptlontoto, 

response, pupil dilation, and pupillary reflex. 

Review of all the research related to physiological responses and affect 
I „ beyond the scope of the present discussion. Therefore, the present . 
luLsionTaxgSy is based on DainoVs ( 1977 ), Hodges' (1980b), and Bartlett s 

( 1 1 anil excellent reviews and critiques. 

A noted above, most studies merely describe physiological responses 
vtutus musical stimuli rather than true affective responses. Urey mduat, 
particular physiological concomitants of affective response, , 
exception of I few studies, no attempts were made to examine relations >.R 
between these physiological responses and affective responses, lwo > • 

exceptions are Dreher’s (1948) comparison of subjects’ verbal reports and 

( JSR responses to various types of music and Ries s (1969) stu y o 
|„g amplitude and emotional reactions to music. Dreher found that musica 
I trained subjects showed a high positive relationship between GSR and 
mood as measured by adjectives checked on 

i lata for untrained subjects revealed no relationship. Ries found a staUsUcal 
| V significant positive correlation between “extroverted subjects b.ea hu g 
ainpHtudes and reported enjoyment of musical excerpts heard; data .«« 

“introverted” subjects yielded a negative correlation. 

Philosophers and musicologists long have maintained and sough 
stautiate the existence of a relationship between heart rate and mm, w Mr 
-substantiation," however, has just been rhetoric Da, now s review ol u 

„r heart rate in response to music provides virtually no support to, 
hypothesis that hearf rate varies with musical tempo, Ol eight jUudue ■ 
ini „ e ,he effects of music on heart rate, all but one failed to elicit any slab ■ 
lic aUv significant change in heart rate. Bartlett’s review of 62 studies <> 
rate to response to music or sound yielded 15 showing increased ,a e (to 
stimulative music), 25 showing decreased rates (to sedative ^.c) and. 
showing no change. Hodges’ review, focusing specifically on the 
stimulative and sedative music, yielded results shod* K, Jhose of f B , rtleU^ 
Thus data for heart rate response to music are inconsistent and, lor 

ItuL tt. do yielc servulili' e, Teels pend on whether 

illative or sedative. Heart rule has yet to be substantiated as an ad. qua 

measure of affective response to immii 

Dainow notes that simmum/lug ..•nourch «,.» respiration rate or amplitude 
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is particularly cliiltcull botimv ol tin- variety of experimental conditions. 
Some studies examine rale while others examine amplitude; further, some 
research sought to examine respiialion rale in relation to tempo, while other 
research attempted to relate respiration to listeners’ attention or enjoyment. 
Other than the Ries study mentioned above, most other studies examined by 
Dainow reported no clear-cut data regarding the relationship between respi 
ration rate or amplitude and either a musical stimulus or a verbal response; 
they merely described the responses to musical stimuli. Bartlett, however, 
reported seven studies yielding increased respiration rates, two yielding 
decreases, and six yielding no changes. As is apparent for heart rate research, 
respiration research provides ambiguous data regarding the affective 
response to music. 

Dainow maintains that electrodermal (GSR) experiments are even more 
incomplete and inconclusive than those for heart rate and respiration. Noting 
that some studies measure magnitude and direction of response, some the 
number of deflections, and others the rising period or response latency, he 
observes a general methodological “hodgepodge” in GSR research. Some 
have attempted to relate GSR to various ill-defined emotional responses to 
music, while others have examined it in relation to stimulative versus seda 
live music or dissonant versus consonant sounds. Despite occasionally well 
conceived studies such as Dreher’s (1948) comparisons of verbal reports and 
GSR to different types of music, Dainow maintains that little can be con 
chided regarding GSR and affective response because of the many method 
ological problems. Bardett’s review' also yielded studies with divergent 
results: four, including the Dreher and Ries studies, reported a positive rela 
tionship between GSR and an affective dimension, four yielded no positive 
relationship with an affective dimension, and the majority simply revealed 
changes in electrodermal response to a musical stimulus. The authors concur 
with Dainow’s conclusion. 

f lectromyography, or muscle tension, perhaps holds more promise as a 
reflection of affective response to music than most other physiological meas 
ures. Western music appears to organize sounds to develop tension-resol n 
lion patterns, and Dainow suggests that “it might be expected that inherent 
ly tense music could induce a corresponding physical or muscular tension in 
llie listener” (p. 214). He cites research by Sears (1957, 1960) as evidence that 
music may alter muscle tension. Bartlett found that nine of twelve studies 
reviewed reported significant changes (decreases) in muscle tension. Mosl ol 
those studies used sedative musical stimuli, some of which were in conjunt 
lion with biofeedback. Thus, electromyography research has demonstrated 
clearly that music can decrease muscle tension, but whether such changes are 
changes in affect is problematic. 

Readers interested in research results for olhei physiological measures 
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DeVries maintains that the sentograph “indeed measures the affective 
response to music” (p, 16). The theory is that “music directly activates the 
action programs that drive the expression of emotions,” (p. 63) but the move- 
ments presumably are in response only to the music’s affective content, 
t Ibviously, this theory and approach need further testing before receiving 
general acceptance as a measure of affective response to music. 

( 'learly, physiological research to date provides few insights into the affec- 
tive response to music. Reasons for this are difficult to pinpoint, although 
I l.utiow and Hodges suggest that many methodological issues are involved, 
rmtieular concerns include instructions to subjects, loudness of the musical 
1 1 1 1111 li, subject attention, and possible suppression of response due to leal »>l 
disturbing electrodes. Another major difficulty involves measurement of the 
psychological variable affect. In addition, the sheer diversity of physiologic al 
variables themselves and the many aspects of each create an overwhelming 
in 1 ay of measurement and interpretation problems. Miller (1992, p. 419) 
suggests that even if one can demonstrate that somatic changes are “in syiu ’’ 
With musical activities, it may be merely an instance of “phenomenology 
without psychology.” He notes that the aspects of emotional behavior that 
lire observable and measurable differ from emotional experiences, which he 
maintains are not measurable. 

Finally, even if all measurement and research design problems can be 
M solved, it may be that physiological responses are sufficiently unique to 
1 at h individual, who also brings a unique experiential background to the 
measurement situation, that making predictions or generalizations about the 
nllective response on the basis of physiological measurements is inappropri 
at, As Hahn (19.54, p. 11) stated long ago, “an investigation of the physio 
logical response may offer a clue but not a solution to the individual’s psy 
■ In, logical reactions.” 

\djcctive Descriptors 

Laypersons, musicians, psychologists, and philosophers agree that music 
1 an reflect moods and evoke mood responses in listeners. Mood responses 
in music, as other psychological responses to music, involve learning. 
Individuals within given cultural groups learn that music with certain char 
111 leristics reflects certain moods while music with other characteristics 
inflects different moods. Psychologists and philosophers have described 
moods in various ways, but us used m research related to music, mood gen 
1 tally refers to “relatively transient slates which can be cognized by indi 
\ itluals and designated with words |ttaln . not m original]” (Eagle, 1971, p. 19). 

I lie traditional approiult 1 ,, a .s, tin mood response employs adjective 
descriptors, and most discussion ,4 ud|ci ll\< descriptors as tools loi assess 
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ing responses to musn jire liilmUrd ns discussions of mood response to music 
(e.g., Eagle, 1971, pp. 27 HO; I .u'uswoi lh, 1969, pp. 79-86; Lundin, 1967, pp. 
160-172). On the basis of mi exhaustive review of traditional literatim' 
regarding studying affective response to music via verbal descriptors. Eagle 
notes three basic methods for gathering verbal descriptions; (a) adjective 
checklists, (b) the semantic differential, and (c) various types of rating scales, 
The adjective checklist is the most commonly used of the three methods. \ 
brief chronology and summary of early research using adjective checklist-, 
follows. 

1927 Schoen and Gatewood presented 10 musical selections to 32 female 
subjects on two separate occasions under similar testing conditions 
Based on a frequency count of the adjectives checked for each selei 
tion, the researchers concluded that “a given musical selection will 
arouse a certain definite reaction and will arouse the same reaction on 
different occasions” (Schoen & Gatewood, 1927, p. 151). 

1927 Gatewood (1927) presented a list of 12 adjective descriptors to 35 
female subjects, w ho checked the moods elicited by each of 10 selec 
tions. The study sought to examine the influence of rhythm, melody, 
harmony, and timbre on stated mood effects. Gatewood concluded 
that mood effects depend on definite musical elements. 

19211 Heinlein studied adjectives checked in response to major and minoi 
chords by 30 musically trained and untrained subjects. Two addition 
al variables studied were intensity and pitch register. He found that 
mood effects were more a function of intensity than the chord per sc 
Further, pitch register also made a difference in which adjectives weie 
checked. He concluded “any fixity of feeling-tone in relation to a given 
mode is dependent upon training to react in a specific manner to a 
purely intellectual discrimination” (Heinlein, 1928, p. 140). 

1935 Hevner (1935, 1936) developed an adjective checklist which has 
served as the basis for much subsequent research on mood response 
to music. She developed an adjective circle grouping 67 adjectives into 
eight clusters, each cluster containing adjectives of approximately tin- 
same meaning (see Fig. 8-1). Listeners were asked to listen to musical 
excerpts and check the adjectives describing the mood. The intent wtr. 
that as one progressed around the circle from cluster one to clustei 
eight there would be eight more or less discrete moods, representing 
a general trend of mood change through the respective clusters. I In 
results revealed a general consistency among subjects in the adjectives 
checked. She conducted a series of follow-up studies to ascertain the 
effects of various elements of music (modality, rhythm, tempo, hat 
mony, melody, and pitch) on mood response. From these studies, sin- 
concluded that the major mode is “happy, giaceful, and playful”; tin' 
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1955 Sopchak (195.5) developed ,i twelve category adjective checklist which 
.558 college sophomoies used in responding to 15 compositions, five 
classical, seven popular, and three folk. Subjects also classified their 
own moods on a three point scale: “cheerful” to “neutral” to “gloomy.” 
A higher percentage ol gloomy subjects responded to sorrow, joy, 
calm, love, eroticism, jealousy, wonder, and cruelty. 11 Sopchak specu- 
lated that gloomy subjects have many tensions and thus more readily 
project into the music, while cheerful subjects may have less need to 
project into the music. 

I960 Van Stone (1960) sought to ascertain mood differences associated with 
musical tone quality. Eight musical excerpts representing 1 levnei ’s 
eight clusters were orchestrated and recorded by three ensembles 
string, woodwind, and brass. Results indicated no significant dil’let 
ences among adjectival responses to the three types of ensembles 
Apparently timbre change had little or no effect on mood response, 
While mood response in terms of adjective checklists has been subject lo 
i onsiderable study, the semantic differential technique offers another frame 
work for eliciting subjects’ responses to adjective descriptors. Essentially, tin 
technique attempts to measure subjects’ views, perceptions, or concepts ol 
various phenomena by use of a series of bipolar adjectives between which 
they make a response on a five- or seven-point continuum. 7 For example: 
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Sad 
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Eagle (1971) used the semantic differential technique while seeking 
answers to three questions: (a) Does existing stated mood affect rated mood 
icsponses? (b) Does presentation order of music affect rated mood response 
to music? (c) Do similarly rated mood responses hold true for both vocal and 
instrumental music? Undergraduate and graduate music majors (n 274) 
tilled their present mood on a 10-point scale and then responded to 20 unisi 
i al selections in terms of five pairs of bipolar adjectives (good-bad, pleasant 
unpleasant, bright-dark, depressed-elated, and happy-sad). The 10 vocal 
excerpts included rock, folk, country-western, popular ballad, and hymns; 
Instrumental excerpts included jazz, march, semi-classical, and classical. 


Sl m Uy s|H-aking, except fm "culm," |Ih-m winds nouns, noi adjective!!. Although the well 
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Sui i, and Tanncnbaum (l!t. r >7). 
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many art forms. The c lu t klN appioai h uses individual adjectives dial col 
li t lively comprise a mood paltem and employs variables associated with 
musical structure. 

McMullen examined the relationship between response to the Hevner 
\djective Circle and some previously defined dimensions of evaluation 
pleasing, beautiful, good), potency (interest, powerful, nigged), and activity 
It omplex, clear, order). His data indicated some merit in Hevner’s concept 
ol arranging her adjective groups in a circle; two dimensions of semantic 
space, which he interprets as subfactors of the evaluative dimension, 
• merged. McMullen further suggests that a third factor, associated with the 
hi tivity dimension, might have emerged if he had used additional a< tivit\ 
i elated adjectives in the study. 

Analysis of adjective descriptors into underlying dimensions holds mm li 
potential for assessing affective responses to music and musical experienr e, 
uni the approach is receiving increased usage. One of the most elaborate 
applications is Asmus’s (1985) multidimensional instrument for the measnie 
nienl of affective response to music. Called the 9-Affective Dimensions (9 AD 
Asmus’s technique yielded nine dimensions of affect, which he named Evil, 
Sensual, Potency, Humor, Pastoral, Longing, Depression, Sedative, and Activity 
Many others, including Gabrielsson (1973, 1979), Hargreaves and Colon an 
1981), and Hylton (1981), have used the dimensional approach to assess 
ment of affective response to music. While the dimensional approach, 
\\ liether involving basic factor analytic techniques or even more sophistical 
ed multidimensional scaling techniques, is useful (and now reasonably con 
venient) for analyzing adjective descriptor data, Hargreaves (1986, p. 125) 
i .unions that “any dimensional model is ultimately restricted by the range ol 
musical stimuli on which it is based, as well as on the subjects and response 
measures adopted.” Further, interpreting the emerging dimensions involves 
the researcher’s subjective judgments. Hargreaves suggests that dimensional 
approaches to the study of musical responses are still in their infancy and do 
iml yet provide an adequate basis for drawing any firm conclusions about the 
broad dimensions of responses to music (p. 128). 

Psychologists continue to use adjective descriptors as a means for assess 
lug mood, character, and emotional responses to music, and Hevner’s work 
ol the 1930s provides a foundation for much of this research. Contemporary 
si tidies (e.g., Balkwell & Thompson, l,9!)9; Schellenberg, Krysciak, & 

( ampbell, 2000) make reference to and support her findings. Balkwell and 
Thompson, noting that most naan li using adjective descriptors employed 
Western listeners listening to Westei n imisit , investigated the extent to which 
Western listeners could recognize moods in Hindustani ruga excerpts, 
iei ordecl in North India Po .ml.iimr that listeners enculturated in Western 
tonal music could pen eive iiilciiih <1 innods (wlm li they call emotions) in an 
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ippioach to the study ol people \ ie. ponses to arts phenomena. 

Ileilyne (11)74, p. 2) suggests tli.it s/>eculalive aesthetics is the most apt term 
li m disciplines traditionally called philosophical: 

They depend heavily on deduction from definitions of concepts, from sell evi 
dent principles, from generally accepted propositions, from an author’s own 
In In is, intuitions, and experience. To a large extent, their method is “hemieneu 
Hi i.e., they rely heavily on interpretive examination of particular texts, partic 
til.ii specimens of literary, musical, or visual art Their ultimate criterion of valid 
li v is whether they leave die reader with a feeling of conviction. 

Ilerlyne sees two divisions of speculative aesthetics: traditional philosofthi 
Mi/ aesthetics, usually taught in university' departments of philosophy, and art 
Hinny, usually taught in the respective art, music, or literature departments 
I'lnlosophical aesthetics includes general statements regarding arts phennm 

i n.i and their intent, value, or meaning, while art theory involves mole 

• s imulation of individual art works, art styles, and artists. Music com ses dial 

• mu ern art theory as defined by Berlyne are music history', music apprei ta 
iimi, music literature, and, to an extent, form and analysis courses. As should 
In apparent, the various types of courses overlap considerably, and aesthel 

ii i oinprises only one concern of a course. Speculative aesthetics genera lb 
It viewed as subjective in approach; other approaches to the study ol afiec 
live response may be more objective, although verbal descriptions ol music 
nine lie more subjective. The present discussion examines only philosophi 
i ill aesthetics. 

Headers interested in examining some of the classic aesthetic theories 
•.In mid consult a traditional text, such as Hofstadter and Kuhn (19<>4) or 
\\i ii/ (1970), or any of several more recent sources that summarize, review, 
|nd/oi synthesize various philosophical positions (e.g., Davies, 1991. 
I liggins, 1991; Reimer & Wright, 1992; Scruton, 1997). However, a sampling 

• ii .lime of the various theories’ basic tenets suffices to illustrate the dilemma 
philosophical aesthetics holds for the uninitiated. Plato viewed art as iuiilii 
him ol an ideal-the beautiful and the good. Aristotle also viewed art as imi 

i .ii ion. but in a different sense; for him, imitation was the realization of form 
in a sensory medium, and therefore art was a revelation of beauty. 

Rousseau considered art as expression, trench classicism turned ail into 
hi Mimetic problems, while Herman romanticism sought explanations in 
iin laphysical terms. Shillri viewed .it I as the most sublime form of play. 
Maiitain suggested that all ail begins lot him lional reasons and is a value ol 
l lie practical intellect. Croce maintained dial ail is intuition. Schopenhauer 
1 1 1 w music as the ail fun cm client i In i an e ii “objectifies the world directly" 
and is “independent ol the plienomemil world Dewey viewed art as expe 
lienee, reflecting the* lenslon n h i n piilieiiei ol everyday life. Some other 
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theories, as capsulizcd l>y St liwudron ( I ? X >7, p. 83), H include: 

Freud, desire and unconsciousness, Sunluyana, reason; Langer, symbolic trans 
formation; Garvin, feeling response; Stravinsky, speculative volition; 
Schoenberg, logical clarity; Leichentrilt, logical imagination; and Hindemith, 
symbolic craftsmanship. 

To facilitate a modicum of order in dealing with aesthetic theories related 
to music, several writers have grouped aesthetic theories according to bash 
philosophical position (Meyer, 1956, pp. 1-3; Reimer, 1989, pp. 14-3'/; 
Schwadron, 1967, pp. 34-47). The basic viewpoints are summarized below 
The two most basic positions usually are classified as the absolutist and ref 
erentialist viewpoints, or in Schwadron’s terminology, the isolationist and con 
textualisL Essentially, absolutist (isolationist) theories consider music’s value 
or meaning to be the result of the musical sounds themselves and nothing 
more. For an absolutist, there is no musical meaning beyond that inherent in 
the sounds themselves. Meyer (1956, pp. 2-3) sees an additional distinction 
within the absolutist framework. An absolutist may be a formalist, who con 
tends that musical meaning is primarily intellectual and based on perception 
and understanding of the formal structural relationships within a composi 
lion, or an expressionist, who views these structural relationships as capable ol 
exciting feelings and emotions in the listener. The essential point regarding 
absolutist theories, however, is that any meaning or value derived from the 
music must be in terms of the musical sounds and nothing else. Eduaid 
Hanslick (1957/1891) generally is recognized as one of the earliest propn 
nents of the absolutist position. For Hanslick and other absolute formalists, 
music’s values and meaning are derived entirely from the musical structure 
In Hanslick’s extreme view, the “true” music lies in the musical score; any 
performance is an imperfect representation of the structure contained within 
the score. 

Absolute expressionism has gained a certain acceptance in recent years. Tins 
view holds that the meaning of music not only comes from the music itself, 
but from its expressive or aesthetic qualities rather than its structure or form. 
Cook (1990), who questions the extent to which listeners give attention to 
formal details, contrasts “musical listening,” where people listen for aesthel 
ic gratification, with “musicological listening,” where they listen to establish 
musical facts or formulate theories. Absolute expressionism's major propo 
nenl, Bennett Reimer (1989), argues very eloquently that this philosophical 
position should be the basis for contemporary music education philosoph) 
I'he other basic position, i.e., the view that music’s meaning involves mote 


’For (lie novice to the study of aesthetics, Schwadron’s highly ic.tdnlilt' and relatively short lest 
lemnins an excellent introduction to die basil "isms" anil mine an me- aspects of aesthetics 
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lively short history. Berlyne (|{)7*l, p. .*>) traces its roots back to Fechner’s 
work in the I8(i()s and IK7(K, but notes that its early products were relative- 
1‘, sparse and not very enlightening prior to I960. Since about 1960, howev- 
er interest in the discipline has increased markedly and inspired new 
a pp roaches, techniques, aims, and ideas. 

Psychological aesthetics may involve any of three basic methodologies: (a) 
< tit relational studies, which examine how two or more factors vary in rela tion 
in one another; (b) content analysis and description , which involve measurement 
ill artistic and other artifacts of specific social groups or historical periods; 
mid (c) experimental aesthetics, which examines aesthetic response through 
i piTimental methods, i.e., seeking through systematically varying some lac 
Inn to determine their causal effect on affective behavior. Berlyne maintains 
llial experimental methodology offers the greatest potential for understand 
lug aesthetic response to music and outlines basic criteria and premises dial 
underlie experimental aesthetics. 

I or research to qualify as experimental aesthetics, it must possess one or 
more of four features: (a) a focus on the collative (structural or formal) prop 
1 1 lies of the musical stimulus, (b) a concentration on motivational questions, 
• study of nonverbal as well as verbally expressed judgments, and (d) seek 
mi, links between aesthetic phenomena and other psychological phenomena. 
In addition, experimental aesthetics includes three basic premises. 

first, an art work 10 is analyzed in information-theoretic terms; i.e., it is 
i om prised of elements, each of which can transmit information of four types: 
in' semantic, (b) expressive, (c) cultural, and (d) syntactic. Berlyne recognizes 
nime overlap among the four types of information, but notes that the four 
inhumation sources also emit independent information, thus setting up a 

i niii petition among them. More information from one source generally 

ii Hows less from the others. 

I he second theoretical premise is that art works are collections of symbols 
in accordance with the conception of signs and symbols in the semiotic 
movement. 11 Art works have properties in common with objects or events 
lliul they signify, thereby serving as symbols for communicating artists' val 
in", regarding which objects or events deserve attention. 

The third theoretical premise is that an art work serves as a stimulus pat 
In n whose collative properties give it a positive intrinsic hedonic value. 
Variables for measuring hedonic value include degree of pleasure, prefer- 
ence, or utility, which usually arc measured via either verbal expressions or 

1 Ai Muled earlier, the concept "I muslt .i" a wink" muy lie troublesome (Elliott, 11)95; Small, 
1998). In music, lire analyzed "wink I* tin ongoing experience of organized sounds and silences 
in ross time, not a sialic entity. 

"Headers interested in information mi the „, iih< >i n movement should consul! Chaplet li of I >. Iv 
lleilyne’* (1971) AaUutia amt ISythutuuhw 
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such nonverbal vuriiihli--. .r o w ml value and incentive value. An art woik 
that has “positive inline, u liedonn value” is inherently pleasurable or 
rewarding, not because it serves as a means to an end. 1’he pleasure 01 
reward results from experiencing the organized sounds, not from any utili 
tarian function, such as filling silence, masking unwanted sounds, or ener 
gizing one for physical labor. Berlyne hypothesizes that positive hedonic val 
ues are a function of arousal— through a moderate increase in arousal m 
through a decrease when arousal has reached an uncomfortable high. The 
“arousal potential” of an art work’s stimulus pattern for an individual 
depends on many factors, including intensity, association with or resem 
blance to experientially significant events, and collative properties. 

McMullen (1982a, 1996), another strong proponent of psychological aes 
thetics, expanded on Berlyne’s concept of arousal, or, as some call it, action 
lion. He notes the key concept of arousal-the degree of action or activity by 
an individual— is the same whether viewed from a cognitive or behavioral 
perspective. He argues that the basic reason for including the concept of 
arousal at the core of psychological aesthetics is that it provides a bridge 
between what is perceived-the music-and the related feeling response. 

When a person listens to and processes acoustic properties of music, he 01 
she is, according to McMullen, responding perceptually in terms of the 
music’s “energy” and “structure,” which in combination serve to arouse or 
activate the listener. Both McMullen and Berlyne suggest that this activation 
or arousal provides the framework for the aesthetic response to music. 

I )ependent variables for experimental aesthetics may include verbal rat 
mgs, psvchophysiological measures, and behavioral measures. The semantic 
differential has become the predominant framework for verbal ratings, and 
most contemporary research using adjective descriptors is considered part of 
the psychological aesthetics movement. Investigators employ three classes of 
scales: (a) descriptive scales, in reference to stimulus patterns’ collative propei 
ties; (b) evaluative scales, reflecting hedonic value; and (c) internal state scales, 
for assessing subjects’ reactions or mood while exposed to a stimulus 
I’sychophysiological measures generally are considered indicators of arousal 
rather than measures of affect, as in much of the previously cited psy- 
chophysiological research. Behavioral measures generally are exploratory time 
(in music, listening time) or exploratory choice (in music, listening choice), 
Exploratory time variously has been interpreted as a measure of intensity ol 
orientation time, the intensity of attention, or perceptual curiosity, while 
exploratory choice is viewed as an index of incentive value or utility 
(Berlyne, 1974, pp. 18-14). 

Independent variables in experimental aesthetics generally reflect the 
approach to experimentation. The synthetic approach involves a more or less 
laboratory setting, in which particular variables are isolated for manipulation 
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ii umed to be a lime lion nl tin mlerm lion between the stimulus’s objective 
lomplexity and the listener’s musical knowledge, experience with the musi- 

i al style and/or idiom, and familiarity with the particular musical stimulus.' 
In icality, most collative variables are relativistic; i.e., their qualities depend 
mi the interaction between the structural attributes of the musical stimulus 
iind the listener’s prior experience with music in general, the style and/or 
idiom, and the particular piece. Subjective complexity is similar to the notion 
n| conceptual meaning, discussed in Chapter 6. 

II complexity is relativistic and is measured in terms of the musical stimu 
In is the optimal-complexity model assumes, then the uncertainty/cei lain 
i\ continuum, another generally accepted collative variable, also must lie 
innsidcred relativistic, i.e., a function of both stimulus structure ( structural 
mlundancy) and the listener’s experience with such music ( cultural redundnn 
ry), with the net effect being perceptual redundancy. 

Research tends to support the first general assumption. Crozier ( 1 f >71 ) used 

ii sy nthetic approach to examine the effects of uncertainty in melodic strut 
line, lie found that variations in information, i.e., varying levels of uncei 
i. indy, affected subjects' ratings of “pleasingness” and “interestingness.” 
limber, he reported a “remarkably high degree” of inter-predictability 
between mean verbal ratings and nonverbal measures of exploratory bchav 

lor, 

McMullen and Arnold’s (197b) study of the effects of distributional redun 
diincy on preference and interest response for rhythmic sequences also sug 
(tests that redundancy influences both preference and interest. Preference 
lended to increase as redundancy decreased to a point, after which prefer 
em e began to decrease; interest generally increased as redundancy 
ilri Teased. 

Smith and Cuddy (1986) examined the effects of (objective) harmonu 
1 1 *i 1 1 1 ilexity on 36 university psychology students’ “pleasingness” ratings ol 
Ml melodic sequences. The melodic stimuli previously were classified into 
lb e complexity levels “according to the rules defining tone sets and tone pro 
giessions in classical Western European music” (p. 21). Essentially, the level 
mI uncertainty or redundancy, as reflected by degree of tonality or tonal 
<ii length, was the variable of concern to the present discussion. Results inch 
i tiled that pleasingness ratings varied with level of objective harmonic com 
plexity. Analysis of data according to subjects’ level of musical training 
i e vcaled that pleasingncss ratings also varied according to level of musical 
limning. Their data suppmled the lir.l assumption of the optimal-complcxi 
i\ model, i.e., the critical import. nit e ol stimulus complexity. 

1 I lie < onnlni< is objective nnd uihjeilln mm/iti ii/i no ImiiihwimI unci iiduplcd from I InrgrtNive* ( lUHti, 
|i|i I Ili- 117) 
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I'ltc second geiieud u <-«un 1 1 >1 1« m <>l (lie optimal-complexity model, that the 
relationship between complexity and aflective value may be described by an 
inverted U-shaped curve, suggests that a person will like more, prefer more, 
or be more pleased by music at an optimal complexity level (i.e., moderate 
ly complex) for him or her than by music that is either very simple or very 
complex. Research testing this assumption includes both studies that attempt 
to vary the objective complexity (information or redundancy) and studies 
that use subjective complexity (perceived or judged complexity). 

Research examining the effects of both types of complexity' generally sup 
ports the- inverted U-shaped curve hypothesis. Smith and Cuddy ( lf)S(i) cite 
live studies using tone sequences with varied information content (i.e., com 
plexity) as the independent variable that support the inverted U-shapcd 
c urve hypothesis (Berlyne, 1971; Crozier, 1974; Vitz, 1966a, 1966b; Walkn, 
1981). However, they also cite studies showing positive linear (monotonu ) 
relationships between amount of information and judged preference (V it /. , 
1962, 1964). 

I largreaves’ review of studies of subjective complexity and liking for must 
cal excerpts similarly supports the hypothesis. He notes the Crozier ( 1971 ) 
■md McMullen and Arnold (1976) studies cited above, as well as some of the 
studies < iled by Smith and Cuddy. Other studies cited as supportive of llu 
inverted U shaped curve hypothesis include Heyduk (1975), Radocy ( 1982 ), 
and Hargreaves and Castell (1986). 

Heyduk (1975) varied the harmonic and rhythmic content of four In tel 
piano c ompositions so that they reflected different levels of objective com 
plexity. Subjects’ “liking” ratings of the resultant versions of varying objei 
live complexity provided strong support for the inverted U-shaped curve 
hypothesis and the general assumptions of the optimal-complexity model 
Radocy (1982) tested Walker’s (1981) version of the optimal-comple.xii\ 
nodel, the “hedgehog” theory, so-named because Walker views the them \ ' < 
me central idea as being applicable to many situations, just as the European 
ifdgehog has one response to fatigne, stimulation, or fright, namely rolling 
nto a ball. Using 15 instrumental excerpts from Western art music as stimuli, 
tndocy asked college music and nonmusic majors to rate each excerpt in 
•i ms of complexity, familiarity, and preference. Results revealed l hnl 
xc erpts rated as moderately complex were the most preferred, despite a 
rung positive linear relationship between familiarity and preference, lie 
inc luded that perceived complexity or lack thereof is more than just a mat 
i of familiarity. 

I largreaves and Castell (1986) compared the preferences of subjects of chi 
rent age levels, which presumably reflected different levels of music .i! 
c ullurution, for four types of melodic sequenc es, ranging from very futiiil 
melodies to “near" and “far" statistical approximations of music. Ratings 
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More recently. North and Hargreaves (1997, pp. 87-92) sought to clarify 
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,nwrt *J U-shaped curve. Based on a review of Search reTated ,o 
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::::::::: ^ ^ ™ - d wane p as . p™ j 0 ™: s 
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'I' ll « SI. Him more consistent data might be forthcoming. While a number 
I actors may contribute to the inconsistent data, future research should 
su minute some variables very carefully. The research appears 
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overly dependent on veilial mlliig- .r. measures ol liking, pleasingness, prel 

l ienees, etc., with lull lei ni Ion given to the reliability ol such ratings. 

Certainly, the assumptions ol the optimal complexity model and the com 
plex interrelationships among the (dilative variables warrant further careful 
examination. The examination of familiarity has been almost solely in terms 
of particular pieces, whereas Meyer’s (1956, 1967, 2001) applications ol 
information theory as a model for meaning in music, discussed in the next 
section, suggest that familiarity with style, idiom, or rules of musical gram 
mar seems to be of even greater importance. The apparent relativistic nature 
of collative variables suggests that individuals , as well as groups, will diller 
greatly in their perception of and response to musical stimuli; consequently, 
(here is a need for study of individual differences in addition to group difln 
ences, which have been researchers’ primary concerns to date. 

While discussions of cognitive and affective responses to music gcneralb 
are separated for convenience, a need exists for more studies, such as Smith 
and Cuddy’s (1986), which seek to examine both perceptual and cognitive 
underpinnings of affective behavior. Finally, researchers need to give grcalei 
consideration to the role of enculturaUon and the sociocultural context with 
m which data are gathered. In short, major developments in experimental 
aesthetics have occurred during the past few- decades, but refinement ol 
research variables and methodology is still necessary if psychological aes 
ihetics is to provide satisfactory answers for those seeking to understand the 
affective response to music. 

Meaning in Music 

As may be apparent from the preceding discussions, a broad gap exisls 
between philosophical and psychological aesthetics. Philosophers tend to 
talk to philosophers, and psychologists tend to talk to psychologists, 
Philosophers tend to be concerned with whether music’s value and import 
come from within the music or from its referents, while psychologists exam 
ine the affective response to music in terms of psychophysiological, verbal, 
hi behavioral response to music. However, information theory, with its con 
structs related to redundancy, appears to offer a viable means for bridging 
the gap between aesthetic theory and musical response," and Leonard IV 
Meyer’s work toward this end provides some direction not only for philo 
sophical and psychological aesthetic ians, but for anyone concerned with 
understanding the affective response in music. 

Meyer (1956, pp. I 12) espouse', a theory of musical meaning based on a 

"Besides the work ol Hcrlynr .uni • i" " i Mol. It. (Hi) lus ((inducted .significant work In uildi 
lion, much ol Hordern's ( I'ljl i) mu I in ihr |"n Icai i iiislii s ol music, noted in Chapter I, utilized 
information theory as a Irainewoik l"t . -iiiiiiMlnit n '.poll'"' lo aural stimuli 
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*ll mull as sound patterns. I lie unixn may make allusions to other composi- 
tions or cultural activities. I here also is an idiosyncratic “nostalgia” emotion, 
which may be evoked by any sound. 

Musical affective experience is distinguished from affective experience in 
everyday life. Tensions created by tendencies to respond in everyday life 
niiiy go unresolved, whereas those aroused by music usually are resolved 
within a musical framework. Music can serve as both stimulus and as mean- 
ingful resolution to such tendencies; in life, that which creates the tension 
usually can not serve to resolve it 

Pensions, which may be either conscious or subconscious, are rooted in 
• spectations. Music arouses expectations in various ways. Listeners to 
Western music learn (consciously or subconsciously) that certain “sound 
u inis” (melodic, rhythmic, or harmonic patterns, phrases, etc.) imply certain 
oilier musical entities. When the expected musical consequent is delayed, 
suspense is aroused. In Meyer's (1956, p. 28) words, 

the greater the buildup of suspense, of tension, the greater the emotional 
release upon resolution. This observation points up the fact that in aestheti. 
experience emotional pattern must be considered not only in terms of tension 
itself but also in terms of the progression from tension to release. And the expe 
lienee of suspense is aesthetically valueless unless it is followed by a release 
which is understandable in the given context. 

A musical consequent that will fulfill such expectations is dictated by the 
possibilities and probabilities of the style of the musical composition in ques 
lion. When seen in this light, stylistic knowledge becomes essential; without 
knowledge of a musical style or idiom, a listener’s expectations lack a basis 
liir focus, other than the unexpected. 

In summary, Meyer's theory of emotion is a theory of expectation, whir h 
necessarily has certain cultural and stylistic presuppositions. His central 
hypothesis is that “affect or emotion felt is aroused when an expectation .1 
tendency to respond-activated by the musical stimulus situation, is tem 
porarily inhibited or permanently blocked” (Meyer, 1956, p. 31). Without the 
essential expectations, affective possibilities are extremely limited. 

l or many, the question of musical meaning is centered on the opposing 
views of the absolutists and the referent ialists, but much of the confusion 
results from different views regarding the definition of meaning. For Meyer, 
“Anything acquires meaning if it is connected with, or indicates, or refers to 
something beyond itself, so dial its lull nature points lo and is revealed in (hat 
connection” (1956, p. .14) Meaning is defined in terms of the relationship 
between a stimulus and the thing 11 points i<> or indicates, but such a rein 
(kinship must be perceiv < <1 l>\ I lie h .inn 1 Meaning thus arises out ol a li 1 
iidic relationship among i.o .1 In mu In !l> dial lo which it points, and (c) the 
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conscious observer. 

Meyer maintains t hat mush '•> meaning lias been further muddled by aes 
dieticians’ failure to state e\|ilii illy dial lo which musical stimuli point . 1 ' 1 lie 
recognizes two types of musical meaning: designative and embodied. The ties 
ignative meaning of a musical stimulus may indicate events or consequents 
that differ from itself in kind, i.e., nonmusical events. Embodied meaning 
refers to events in which the stimulus and consequent are of the same kind, 
i.e., both musical. Designative meaning concerns that which music reprr 
senls (a referential perspective), while embodied meaning concerns structui 
al interrelahonships within the music (somewhat akin to a formalist 01 
absolute expressionist perspective). Meyer is far more concerned with 
embodied meaning. For him, one musical event has meaning because it 
points to and makes the listener expect another musical event. Embodied 
musical meaning, therefore, is a product of musical expectations, developed 
as a result of past experiences with music of a given style. Music that does 
not arouse expectations of a subsequent musical consequent is meaningless 
for the listener. Because expectation is so much a product of stylistic expet i 
cure, music in a style with which a listener is totally unfamiliar usually holds 
little meaning for the listener. 

Knowledge of style implies that learning has occurred; thus, the percep 
lion nl meaning cannot occur without involving cognition. One can not sep 
ai ate the affective and intellectual responses to music. Both depend on the 
same perceptual processes, stylistic habits, and mode of mental organization 
I lie same musical processes give rise and shape to both types of experience 
Meyer maintains that the formalists’ and expressionists’ conceptions of aes 
thctic experience are complementary rather than contradictory. They are 
considered not different processes, but different ways of experiencing the 
same process. “Whether a piece of music gives rise to affective experience 01 
to intellectual experience depends upon the disposition and training of the 
listener” (Meyer, l!). 5 (i, p. 40 ). 

People who have been taught that musical experience is primarily emo 
(tonal probably will experience delay of expectation as affect. The trained 
musician probably will listen in more technical terms and tend to make musi 
cal processes an object of conscious consideration. Regardless of the way in 
which one views the delay of expectations, Meyer’s theory of expectation 
may explain it. 

' The meaning of musical meaning varies greatly among musicologists, aestheticians, and psyt httlti 
e.i-.i;. I lie present discussion follows Meyer’s classic theory of musical meaning. One could argue 
dial Inin tional music discussed in Chapters 2 and 3) also is meaningful, though not in the philoso 
pliers' lelerentitil sense It is functional, but not necessarily symbolh Headers interested in exploi 
lug musical meaning from an ethnomusicological perspective should see Tolbert's (2001) enlighl 
cuing discussion. ( If course, mam writings in philosophical aesthetii •. ollei perspectives on musi 
tal meaning. 
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In considered relevant to t li«- construct of musical meaning. Some recent 
'Indies that might be interpreted via McMullen’s paradigm of musical mean- 
ing include Jusiin and Madison (1999)— timing patterns; Kamenetsky, Mill, 
wild Trehub (1997)— tempo and dynamics; Kaminska and Woolf (2000)- 
melodic line; Laukka and Gabrielsson (2000)— tempo, dynamics and timing; 
I’o snit/er, McAdams, Winsberg, and Fineberg (2000)-timbre and psychou 

• ouslii al roughness; and Schellenberg, Krysciak, and Campbell (2000)— pilch 
mid rhythm. Obviously, the time is right for a major meta-analysis of 
research related to musical structure and affective meaning. 

Variables related to the listener also are many and complex. Abeles and 
< 'hung (1996, pp. 286-342) group listener variables or characteristics mlo 
Iwo broad categories: short-term and long-term. Short-term characteristics 
might include existing mood, physical and mental alertness, interest, and 
attention level, while long-term characteristics include such attributes as gen 

• tal intelligence, personality, age, gender, race, musical experience and 
li .lining, and a wide range of social factors. Perhaps of greatest important • • 
lire the variables related to the listeners’ previous experiences with imtslt 
from infancy on, individuals have many experiences with music. They 
develop expectations regarding its structure (embodied meaning) as well as 
a referents (designative meaning). In addition to expectations, formal niusi 

• al training, and the resultant ancillary learning, variables affecting musical 
learning include associations with particular musical examples and styles, as 
well as all of an individual’s informal musical experiences. 

In conclusion, previous researchers’ efforts to examine the effects of select 
e,l variables merit considerable acknowledgement: They have contributed 
much to the understanding of musical meaning. However, research related 
In musical meaning or the affective response too often is fragmented or con 
ducted in isolation. Much collaborative research integrating the diverse 
■•fleets and approaches toward examining the effects of the variables noted 
here (as well as many others) is necessary before any “final truth” is reached 
legarding affective responses to music. 

Summary 

1. Affect is a broad term referring to a wide variety of human feeling 
responses. 

2. Emotion is a particular type of affect reflecting a relatively temporary dis 
turbance from a normal state ol composure. 

3. A esthetic feeling results from certain types of experiences with art works, 
natural phenomena, oi olhei objects oi events in which one may per- 
ceive beauty, artistic value, hi me, tiling. 

I. Aesthetic experience t ••< 1 1 1 it |ieuep|iuil involvement with interacting 
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attributes within ail works (hi natural phenomena or other objeets ot 
events), perception ol lie. intv 01 meaning therein, anil a feeling reaction 
thereto; it is more than just "oh how pretty.” 

5. Other types of affec tive responses to musical stimuli (besides the tie* 
thetic) include mood or character responses, association responses, inti a 
subjective responses, reactions to word meanings of songs, preferences, 
interests, attitudes, values, and appreciations. 

li. Four basic approaches to study of the affective response to music ineliuh 
(a) psychophysiological research, (b) adjective descriptor resea n h, (« ) 
philosophical inquiry, and (d) psychological aesthetics research. 

7. Concomitant with affective responses are physiological reactions ol iln 
autonomic nervous system. 

K. Although physiological reactions to music, particularly heart rate, respi 
ration rate, and electrodermal responses, have been examined for ovei u 
century, such research provides little insight into the affective response to 
music. 

!>. Karly research using adjective descriptors focused on assessing mom I 
response to music, but more recent research using dimensional anal) .is 
techniques on semantic differential data has sparked a renewed intensi 
in adjective descriptors as tools for understanding affective behaviors. 

It) Speculative aesthetics is of two basic types: philosophical aesthetics, whu li 
seeks to make general statements regarding arts phenomena and then 
intent, value, or meaning, and art theory, which in music is incorporated 
in such courses as music history, literature, and analysis, and wlm li 
involves examination of individual compositions, styles, and composer, 

1 1. Basic philosophical aesthetic positions include the absolutist, which views 
the value or meaning of music as resulting from the musical sounds 
themselves, and the referentialist, which views music as reflecting more 
than sounds themselves; the referentialist position may include extraimi 
sical ideas, emotions, stories, and even spiritual states. 

VI. Psychological aesthetics, particularly with the renewed emphasis on 
experimental aesthetics, utilizing methods of empirical science, focuses on 
the collative properties of aesthetic stimuli, examines motivational qu< s 
lions, studies nonverbal as well as verbal behavior, and seeks to establish 
links between aesthetic and other psychological phenomena. 

I t. Research in psychological aesthetics has focused on the optimal-coin 
plexity model of music preference, in which an individual’s “liking," 
“pleasingness,” or “preference” response to a musical stimulus hypothec 
n ally reflects an inverted U-shaped curve with respect to complexity. 

I I The collative variables of a musical stimulus (complexity, novelty/famil 
iarity, uncertainty/redundancy) are relativistic. 

I >. An apparent parallel exists between Leonard It Me n's theory of mien 


I ijf.iu , Behaviors and Music 


355 

i.. mis of expectations, and infer- 
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resulting from musical unc musical meaning relate to (a) 

- ttS&SfiZZ — - (b) ,hc 

particularly .he experiential variables. 
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lor music with a more "loiinal" structure. Glasgow, Cartier, and Wilson 
1985) found “conservative" listeners preferring familiar rather than unlamil 
i.ii classical music to a gr eater extent than “liberal” listeners. Dollinger (1993) 
found that extroversion related positively to preference for hard rock. He 
also found that people’s openness to diverse experiences related to their 
enjoyment of musical styles other than popular music. Rawlings, Dodge, 
Slierr, & Dempsey (1995) found that a personality factor called “toughmind 
nlness” or “psychoticism” (Eysenck & Eysenck, 1976) relates to a preference 
lor hard rock music and dissonant sounds. The relationship of personality 
.md musical preference is tenuous due to idiosyncratic behavior. 

This chapter examines determining what is “good” music, partial la i prel 
•■fences, various musical, psychological, and social influences on preference, 
and alteration of preference. 

What Is “Good” Music? 

What music is “good” is, of course, a matter of judgment. Reasons for null 
victuals judging particular music as superior to other music may include 
musical characteristics, such as forms, tempos, orchestral colors, and lyrii v 
I xtramusical associations (“Darling, our song . . .”) and societal pressures 
may be influential. Preferences may be based on simple enjoyment, fervt ill 
inlellectualization, or ideas of what one “ought” to prefer. Group preference 
tendencies exist; they are not solely a matter of individual choices. Group 
tendencies may arouse concern for what good music really is— whal should be 
preferred? 

One traditional view of “good” music is that that which is good is good 
because of inherent aspects of the musical stimulus. In such a view, melodh . 
harmonic, and formal ideals characterize good, even great music. II the lis 
tener is educated properly in such ideals, his or her preferences will confoi m 
to some aesthetic ideal. The view that good music owes its goodness to its 
structure represents a formalistic (Meyer, 1956; Rcimer, 1989) or isolationist 
(Schwadron, 1967) position regarding musical aesthetics. The music's value 
supposedly is inherent in the music itself. 1 

Music, indeed all art, has properties that arouse people. The so-called 
“• ollative” variables of novelty, surprise, complexity, and ambiguity, related 
to form and structure, influence the observer’s response. Instability can lead 
to discomfort; incongruity may increase attention (Berlyne, 1971). 1’he 
essence of Meyer's (1956) theory regarding musical enjoyment, discussed 
earlier, is that the delay ol musical expectancy promotes pleasure through 


1 1 lunslickN IHVI view llml tin' oat imi*|i l» iniii.tiii. il in u mukinil score amt can !»• only upprnxi 
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"goodness” to stun tine .» any personal meaning independently of perform 
ance. In a major contribution t<* music education philosophy and by exten 
sion to psychological aspects of musical preference, Elliott (1995) advanced 
a “praxial” philosophy in which musical procedures— the active making of 
music through musical actions— are of prime importance. Elliott uses “music” 
as a verb; one “musics” when he or she performs, listens, composes, 
arranges, or conducts. One is engaged in “musicing” as one “musics.” 

Similarly, Small (1998) finds fault with the concept of a musical work: 
Music is an activity (Small uses the term “musicking”); it is not a static thing. 
Making a “work” out of music deemphasizes performers, who then become 
only a means to an end, a one-way communication medium between com 
poser and audience. Beauty in a performance is not limited to “good” musi 
cil “works”; music should not be divorced from its religious, political, 01 
social contexts. Three quotes succinctly make Small’s points: “The funda 
mental nature and meaning of music lie not in objects, not in musical works 
.it all, but in action, in what people do” (p. 8). “To music is to take part, in any 
capacity, in a musical performance, whether try performing, by listening, by rehearsing 
or practicing, by providing material for performance (what is called composition), or 
by dancing ” [ital. in original] (p. 9). 

It is not enough to ask, What is the nature or the meaning of this work of music? . . . 
Using the concept of musicking as a human encounter, we can ask the wider 
and more interesting question: What does it mean when this performance (of this 
work) lakes place at this time, in this place, with these participants? [ital. in original] 

(p. ID 

I rom Elliott’s and Small’s arguments, one can build a case for “good” musi. 
acquiring its “goodness” from its interactions and functions. Structure and 
extra-musical aspects may be a part, but the goodness must arise in a broad 
context of active musicmaking. 

Indeed, individual critics, musicians, and listeners may continue to 
explain musical preferences on the basis of inherent musical properties. (In 
a strongly worded review, Reimer (1996) found Elliott’s emphasis on pel 
lormance “dangerous.”) Nevertheless, it may be more fruitful psychologit al- 
ly to study preference in terms of people’s expressions of preference, which 
may be inextricably intertwined with performance. “Good” music is good 
because people desire it, due to their moods, backgrounds, training, experi- 
ences, prejudices, and beliefs. Some people want complexity. Some want 
simplicity. Some want strong narrative suggestions; some want an exercise in 
tracking and labelling musical hum Some preferences are predictable; oth 
ers are not. A strong perfoiman. < may enhance the reaction to rather ordi- 
nary music; a weak perlormuiK <• mas denigrate “great” music. It depends on 
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investigations are directed toward d of “ paitlcuJar r nn,s,cal styles. Many 
music. Small (1998, pp. 3-4) notes that ** We * tem art (“classical") 
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fer classical music ovei "pop < mu oi l," “dinner,” or currently popular music 
I he evidence was correlational; neither musical training nor any other vari 
able “caused” the preference for classical music. 

Farnsworth’s (1966) eminence rankings are milestones in the study of prcl 
erence for art music and changes across time. Based on polls of America! 
Musicological Society members in 1938, 1944, 1951, and 1964, the ranking 
list composers in order of their perceived eminence. “Eminence” means pot 
ceived contributions to music history and worthiness of study. In the (ina 
year, the “top five” composers in order were Bach, Beethoven, Mozart 
Haydn, and Brahms. The rankings were relatively stable across the samplinj 
years, and they always showed a relative absence of twentieth century < om 
posers. The American Musicological Society hardly is representative ol tvp 
ical listeners, and one could criticize Farnsworth’s polls because ol la< k < i 
currency, disproportionate attention to European composers, and pov.il >k 
inconsistency in exactly what the respondents evaluated, but the rankings <l< 
suggest that musical preferences wit hin one style have some degree ol < on 
sistency— they are not solely a matter of whimsy. Of course, eminem e am 
preference are not identical. Farnsworth (1969, p. 110) reports polls showinj 
less than perfect relationships between perceived eminence and enjoymrn 
of particular composers. On one occasion, expressed preference may In 
based on eminence; on another, it may be based on enjoyment. 

Poland (1970) conducted a content analysis of three music history texts 
two music theory texts, Farnsworth’s rankings, and the then most recent issui 
of the Schwann catalog/ The 30 composers cited most frequently in eacl 
text, Farnsworth’s top 30 names, and the 30 composers receiving the inns 
space in Schwann overlapped considerably: Although the seven sources the- 
oretically could yield 210 names, only 71 names appeared, thereby indicnl 
ing considerable agreement among the various authors, Farnsworth’s re, spun 
dents, and the recording industry regarding whose music merits attention 

Poland then counted the total number of citations for each of the 71 com 
posers in the combined five texts and listed the 60 composers who had a 
least one full column of Schwann listings. While not identical, the two list 
contained remarkable similarities regarding composer nationality and Ins 
torical period. About 59 percent of the combined citations were of works !>; 
German 4 composers. I’en percent were of French works, 9 percent wen 
Russian, 7 percent were Italian, and slightly less than 3 percent wen 
American. The remaining 12 pen enl accounted for the rest of the world, am 
all of those citations wen- n> F.nmpcims, except lor the Brazilian Villa Eobos 

'The Schwann tulalogs lint avnilalili im mmIimh' * *(' i Ihm.ihiI music liy composer and title, The ret# 
live amounts ol spate requited In lui lie noil- ol various composers provide some indication < 
those composers' popularities >r Indli <«!••• I In I In itiailrelplat e 
•Austrian composers were t onuldeo '1 1 H piulmliU loi IIiikimnIh reasons 
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Analysis ol historical periods represented by Poland’s combined < Hut - 

showed that 1!) percent were baroque, 2(i percent were classical, and .'I I pri 
con! were romantic. 1 he text list showed 0.3 percent of the nonoverlnppliity 
citations for the years 500 BC to 1540, 3.8 percent for the renaissance, mid 
17 percent for a “modern” (1915-1955) period. The corresponding S< hw.mn 
percentages were zero, zero, and 20. 

Perhaps most reassuring or discouraging, depending on one’s viewpoint 
52 percent of the text citations were to just 1 1 composers, nine of whom wro 
German. Just five composers had one-third of all the citations; in order, lin y 
were Beethoven, Bach, Mozart, Brahms, and Haydn. (Although in a dllh i 
ent order, these five Germanic composers were Farnsworth’s top liw i 
Poland’s investigation suggested that the core of formal collegiate mii.su .1 
study was built around works of “the three Bs” plus Mozart and Haydn 
Perhaps preferences are perpetuated. Poland’s study now is over three 
decades old, and the last part of the twentieth century saw increasing (on 
corn for multiculturalism and a quantum leap in recording technology. ( )ldn 
lexis were rewritten and new ones appeared. The results of such a study .h 
the dawn of the twenty-first centuiy undoubtedly would vary from Poland’s 
but not much! 

I he apparent reverence for the past that emerges from descriptiv e 
research such as that of Farnsworth and Poland as well as in analyses ol 
orchestral programs may trouble advocates ol contemporary art musii 
People wonder whether a “gap” exists between contemporary composer, 
and their prospective audiences and to what it might be attributable. 

.1 Mueller (19(17) believed that an “aesthetic gap” indeed separated twenli 
elh century composers and audiences to an extent unseen earlier in music hr. 
tory. favorable initial criticism of works ol Beethoven and others and the rale 
ol new works appearances in nineteenth-century European concert programs 
suggest that the claim that “good” music never is appreciated initially just is 
not substantiated. Mueller noted that new music never is equally “new”; nov 
el'ies vary in their public interest and adoption. The contemporary compos 
er often is experimental and pays a price through nonconformity which 
strains an audience’s ears and lacks perceptual redundancy. Mueller suggest 
ed that composers need to make more effort to understand their audiences. 

Although inherent musical properties do not guarantee “good,” “great,” or 
“truthful” music, many people may prefer the lyric melodies, relatively pre 
da table tonal and harmonic patterns, symmetric rhythms, extensive repeti 
lions, and orchestral colors available in the music ol eighteenth and nine 
leenth century composers. I lie widespread availability ol recordings of 
many styles and eras means that twentieth and twenty first century com 
posers had to and have to compete with the muse ol previous generations 
(I lanun, Ncttl, Byinside, 1975), 
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‘ Ml ,he rise of an affluent youth culture in the United States and succeeding 
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erences may result from t imtemporury composers’ excessive deviations from 
compositional norms ns well as from listeners’ personal qualities. Popular 
music requires further investigation, although American popular music dear 
Iv is “popular” over much of the world. In the later elementary school years, 
ns American students approach adolescence, preferences appear to converge 
toward rock or country music, which may make comprehensive education in 
n variety of musical styles difficult. Adults may broaden their tastes until their 
later years. 

Influences on Musical Preferences 

Musical preferences are more than an interaction of inherent musical 
characteristics and individual psychological and social variables. Societal 
pressures influence preferences. A person making a musical choice considers 
opinions of others who are significant in his or her life, as well as cultural 
messages in and about the music. Research suggests teacher approval influ 
cnees on elementary' school students’ expressed preferences (Dorow, 1!)77; 
Cheer, Dorow, & Hanser, 1973), altering preferences by associating music 
with Nazi Germany (Rigg, 1948), and adolescents expressing preferences to 
conform to those of influential peers (Inglefield, 1974; Johnstone & Katz, 
1957). Of course, public expression of a view' in accordance with that of an 
authority figure, peer leader, or perceived acceptable sentiment does not 
necessarily mean private belief. 

After an extensive review of the then existing literature, Abeles (1980) 
concluded that personality factors and emotional states are related to prefer 
cnee, but not unambiguously. Gender had no consistent influence on prelei 
cnees, although women generally had a greater long-term commitment to 
“classical” music. Racial differences in taste existed, and social class and 
political views might interact to influence taste. Clearly, repetition could 
influence preference. Although no “standardized” taste existed, mass media, 
peer groups, and musical experience all might influence taste. 

North and Hargreaves (1997), taking a theory-based approach to evaluations 
of musical preference decisions in everyday life, describe numerous instances 
ol interactions between the listening context and the music. Variations oci m in 
I lit* degree of desirable musical complexity, in the appropriateness of partial 
lai music for particular occasions, and in the way one’s attitude toward music 
may be a function of the conditions under which it is experienced and vice 
versa. Clearly, any consideration of influences on musical preferences must 
recognize interactions among musical and environmental variables. 

For over two decades, Albert Lelllatu s work has been highly influential 
in the study of musii at pieleieii. Inigely because of his recognition of the 
importance of intcrai lions among mu n al and environmental variables. 1 1 is 
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Auditory sensitivity (meaning sensitivity to particular aspects of musical 
sounds, not hearing acuity, perception, or reception), musical ability and 
training, personality, gender, ethnic group, socioeconomic status, maturity, 
.mil memory are relatively stable personal characteristics which characterize 
I ,e Blanc’s fourth level. (Given discovery of significant effects for the listener’s 
country in international preference studies, LeBlanc, Fung, Boal-Palheiros, 
Burt- Rider, Ogawa, Oliviera, and Stamou (2002) suggest that perhaps the 
model should add a country or culture variable.) A person may be especial- 
ly sensitive to phrasing, particular timbres, or rhythms, perhaps overly so in 
relation to other aspects. Performance skill on a particular instrument may 
sensitize the listener to literature featuring that instrument; an experienced 
French horn player certainly has a different sensitivity to Strauss’s Till 
ludenspiegel or the Mozart horn concerti than a listener who is unfamiliar with 
the horn. Remembering what was heard formerly as a guide to what one is 
hearing now can be crucial for organization. 

So, input variables characterizing the listening experience comprise a 
musical stimulus. The listener attends to that stimulus to the extent that he or 
she is physiologically able and personally willing. After interaction with the 
current affective state, the musical input is influenced by personal character- 
istics and interactions among them. Now comes a change from variables that 
influence the listener to variables that result from the listener’s actions. 

The change occurs at the model’s level three, where the listener actively 
processes the input. Processing may include labelling stimulus aspects, such as 
the formal sections, instruments, style, and likely composer. The listener may 
consider extramusical aspects, including images of what the music may “say” 
or “mean.” He or she may establish musical expectancies, which then are 
confirmed or disconfirmed. 

After actively processing the input at the third level, the listener makes a 
decision at the second level: He or she either decides that a judgment is pos- 
sible or that more information is necessary. If more information is desired, 
the listener explores the musical stimulus and the listening environment tin 
ther, through repeated listening with heightened attention. New input passes 
“up” the hierarchy continually from the eighth to the second level until the 
listener is ready to make a preference judgment. 

At the very “top” of LeBlanc’s hierarchy is Lhe preference judgment, a 
decision based on the combination of all the variables at the low'er levels, 
l he listener accepts or rejects the musical input. In the event of acceptance, the 
model assumes repetition until satiation. As stimulus conditions change, or 
as listener conditions . hange, 1 1 1 < judgment may change. 

People will vary in then n l.iin • impoi l. nice of the model’s variables and 
variable categories, but aim. »sl all indtvidiial'. who are able to hear music will 
share many of the model uspei i . I ' m people who generally are consul 
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analysis and/or multidimensional scaling of semantic differential, Likert or 
similar implied continuum scale, or paired or triadic comparison data. 
Possible underlying dimensions may relate to melodic direction or ornamcn 
lotion, harmonic changes and textures, rhythmic regularity, and the degree to 
which the music meets expectations. 8 A simpler approach to measuring com 
plexity may be based on observers’ immediate impressions of apparent com 
plexity. In such a global approach, why something seems relatively complex 01 
simple is not immediately important; it is enough to say that a stimulus lias a 
c ertain amount of complexity because of the way people react to it. A global 
approach recognizes that people may vary considerably in why they make 
particular complexity judgments. For some listeners, an overall impression ol 
a piece of music may include a degree of apparent complexity which defies 
analysis. For others, rhythm, harmony, melody, or another musical propel l\ 
may override other properties as a basis for complexity. The authors h an 
toward a global approach to measuring apparent complexity. 

Conceiving musical preference as a function of complexity is not new 
Berlyne (1971) and McMullen (1980) alluded to musical affect having a pat 
titular relationship to music’s structural complexity, a relationship ties, ill) 
able as an inverted U-shaped curve; in mathematical terms, a quadratic funt 
lion. 11 

One important development regarding preference as a quadratic function 
of complexity is Walker’s (1980) “hedgehog” theory, so named because the 
theory has one explanation for many situations, just as the spiny little 
European animal rolls into a ball in response to many stimuli. Walker (p. I) 
states the theory in his own words as “psychological events nearest optimum 
complexity are preferred. Occurrence produces simplification.” The theory 
presumes an optimal complexity level for any stimulus class, including 
music. Preference is highest when the stimulus is at the optimal complexity 
level. Excessive complexity results in less preference, as does excessive sun 
plicity. Too much complexity causes the listener to cease attempting to 
process the stimulus; too much simplicity causes boredom. As a stimulus 
recurs, as in repeated listening to a musical composition, it theoretically sin, 
plifies. If the stimulus moves closer to the optimum complexity level, prel 
erence increases; if it moves further away, preference decreases. II optimal 
complexity changes, the curve shifts in one direction or the other, and a par 
ticular stimulus’s relative position on the newly shifted curve may change. 

Although optimal complexity levels vary among and within individuals, 
each individual has an optimal complexity level for a stimulus class at any 
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become a more preferred style, and a listener may broaden his or her range 
i»l choices. Much mush requires learning through formal instruction before 
a listener may experience more than some sort of sound bath. K. Mueller 
I! >70) stressed that listeners can not hear accurately because they are not 
In light to hear musical details. 10 After studying college and high school stu 
dents’ thematic recognition abilities and finding that typical students showed 
positive responses toward diverse styles, including classical and jazz, 
Duerksen (1968) noted the potential for developing and expanding prefer 
ences through education. Zenalti (1993) believes dial musical taste is partly 
i ognitive, so enhanced cognitive processing ability should facilitate taste foi 
more complex contemporary musical styles. Of course, learning to heat 
musical details, exposure to musical diversity necessary to expand prefer 
• i ices, and enhancement of musical cognitive processing all require strut 
lured instructional time. While examining the literature of educational 
philosophies and various schemes to hold American education “account 
able” is beyond the scope of this text, it is evident that at the beginning ol the 
twenty-first century, music education beyond staged performances may be in 
jeopardy in many American schools as externally imposed testing proce- 
dures that give little or no weight to music and the other arts drive curricula. 

Seventh graders who were encouraged to be creadve in activities related 
to contemporary music outscored a control group, who followed an existing 
curriculum guide, on a test of musical understanding (Archibeque, 1966). 
Interestingly, all seventh graders in the study developed an interest in con 
temporary music regardless of prior training, grades, or initial attitudes. 

Repetition, a process for making the unfamiliar familiar, may help nltei 
and expand musical preference. Mull (1940) had undergraduate musician', 
listen to obscure works of Bach, Chopin, and Brahms, and raise then hands 
to indicate “high spots.” With repeated listening, as the music became' mine 
familiar, the lengths of the “high spots” increased. Listeners evidenth 
became aroused by anticipation of newly familiar sections and raised then 
hands in anticipation. Getz (1966) found that seventh graders’ preferences Ini 
string ensemble excerpts increased over ten weeks as a result of familiarity 
through repetition. Faster tempos usually elicited greater preference 
Schuckert and McDonald (1968) found that four- to six-year-old children 
altered their musical preferences between jazz and classical music after being 
required to listen individually to the lesser preferred style during quiet play 

'"'ll) “hear musical details" means in hear various nuances, recall information for recognizing musi 
ml form, and relate a myriad ot fiuliial Information about the music and its performance. A listen 
er's ability to verbalize about the nueui is evidence of delailed hearing. Hierarchical perceptual 
structuring, discussed earlier, where “del ttll»" ol a inimical surface structure are subsumed into a 
deeper structure, may exisl without lnitn.il iiiiimi al limlruc lion due to experience in a musical oil 
lure. 


...u.tiuK nrluivior 


periods. While research (LeBlanc, 15)81; LeBlanc, Colman, McCrurVi 
Sherrill, & Malin, 15)88; I.elilam & Cole, 15)83; LeBlanc el al., in prrsi) 
amply demonstrates that children usually prefer fast to slow mtiMi 
Moskovitz (15)5)2), assessing fourth graders’ selections of fast vs. slow nnr«n . 
found that repetition of slow baroque, classical, romantic, and atonal ail 
music increased preferences for slow excerpts. 

Familiarity through repetition will not guarantee an increase in pteln 
ence, of course. Prior to attending concerts featuring contemporary wood 
wind quintets, elementary, junior high school, and high school students in a 
midwestern city heard preview tapes to familiarize them with the tmiih 
(Homyak, 1966). Familiarity indeed increased the elementary students' pus 
itive response to the contemporary compositions, but it made no differ cm » 
for junior high pupils. The high school students showed a less positive 
response as a result of preliminary hearing. Cook (1990, p. 174) cautions I lull 
instructing people about particular music will not automatically inert mm 
enjoyment, and that enjoying music does not require understanding its sli in 
tural details (pp. 164-165). 

In a broad sense, style rather than specific examples may be the basis foi 
familiarity. In a study of the effects of attending an in-school opera perlouu 
a nee, Sims (195)2) found that attendance had a positive effect on attitmli s 
toward attending opera, opera singing, and the performers, as indicated l>\ 
significant differences in favor of fifth and sixth graders who attended llie 
opera. Fourth graders were consistently more positive, with little diffenm > 
between those who saw the opera and those who did not. Opera is a font! 
for which young people generally do not care (LeBlanc, 1981; LeBlam \ 
Sherrill, 15)86; Thompson. 1991). 

In a study relating undergraduate nonmusic majors’ multicultural attiludi 
and their preferences for and knowledge of music of Africa, China, India 
Indonesia, Japan, Korea, the Middle East, and Thailand, Fung (195)4) found 
a significant relationship between overall scores on a multicultural allilude 
inventory and overall preference scores. There was no significant relation 
ship between preference and recognition. Significant relationships existed 
between the students’ years of study of foreign language and overall pielei 
ence, as w'ell as between year in school and overall preference. Apparenib 
certain social familiarity and attitudes may influence preference when all cl 
(lie music is relatively unfamiliar. 

Musical preferences can be altered, but the direction of alteration i mu 

always predictable. The philosophical question of whether or not prefcie •< 

should be altered is not answered satisfactorily. Music educators and cnlii* 
should remember that musical preferences result from a complex interaction 
of personal factors, all of which are not under the control of any one insiltu 
lion. An expansion of preferences may be attempted in educational sellings 
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many musical styles. 
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separate chapters to each area in ih V‘ . , . learn,n g- After devoting 

(he areas for the third edition iamdv d ed,t, ° nS ’ ,he authors merged 
human musical developmem anH h ^ ° emer S in g understanding nl 

theories °f learning. For i^I”editk)n^^he' eS COncepts °f m usical ability and 

and discuss musical ability , ZlTc Teamin' l " ^ ‘ he merged treatment 
musical abnormalities, and approaches f dSptcts . 0< musical development, 
chapter concludes with a brieTset of nr . dSS ^ ssm S musical ability. The 
music learning. practical suggestions for facilitating 

Extended Definitions 

'■•nity. Unfortunately, peopt interch Ji M ^ mUSiC ifgive " a " oppor 
aptitude with ability, and opinions difie/ . * r " US,caIlt y> opacity, and 
interchange. The definition of leaniinc mavh ,n ^ thepermissible degree ol 
linguish learning from other development I m ° re C ear ’ but one must dis 
learning is not an automatic consequence n lt>n ,° mena ’ and recognize that 
Hons represent the authors' views, based on )h eachmS - The folJ owing define 
Ability, a broad term defying precise d >r r* expcrience and study, 
something, regardless of how a person acmi' ° n ’^ efers to bein 8 able to do 
skills, and experience. People may differ widely in ^ " ecessar y kn °wledge, 
ability, as well as in the forms in which ih . , r e “ arnoi, nts of musical 
Performing, composing, analyzing and i™ ““^V*** lheir musica l abilities, 
play musical ability. The authors hold that pr ° V ' M . ng music are ways to dis- 
wilhin musical ability and that achi musical aptitude and capacity arc 
evidence of ability. * “^.evement, while “off to the side ,” may be 

part of ability resulting (Join a^mibin 'a l ion CUpacity ’ refers to the 
ronmenlal experiences with music other ‘th ° ?*' "* endownu ‘ nts and envi 
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potential student’s muslnil sui t ess prior to providing opportunity for spe 

i ialized musical learning, deal ability’s measurement problems often are 

problems in measuring musical aptitude. 

Capacity, a narrower term yet, refers to a part of a person’s ability that he 
or she possesses as a result of genetic endowment and maturation. To the 
extent that musical capacity increases, it increases regardless of environ 
mental influences. Superior auditory detection or discrimination ability may 
lie a matter of capacity, although one would need to learn labels for express 
ing those discriminations. 

Achievement refers to specific musical accomplishment, often the lesuli 
of specific instruction. Reading notation, performing a specific piece, know 
ing the names of ten major symphony conductors, and recognizing all the 
themes of Beethoven symphonies and relating them within their formal 
structures exemplify specific achievements. To assess musical aptitude 01 
capacity via tasks that require specific achievement is inappropriate, but past 
achievements nevertheless may indicate musical ability, which in turn mai 
suggest possibilities for further achievements. 

Other terms related to musical skill or accomplishment include talent, an 
imprecise term designating some obvious indication of ability, usually i rial 
ed to performance, and musicality, another imprecise term, referring to being 
“musical,” i.e., being sensitive to existing or potential changes in a musii at 
stimulus. An inexperienced performer may show musicality when he or she 
tapers a phrase or varies dynamic levels without teacher direction; music all 
ty also simply may mean interest in music. 

Development refers to the growth and maturation process through which 
people go as they move from an embryonic stage, through birth, childhood, 
and adolescence, to an adult stage. It could include the “disdevelopmeul" 
through which many elderly people pass. Development includes the results 
of physical, emotional, and cognitive maturity; it inevitably interac ts with 
learning. Musically, people pass through stages front the earliest awareness 
of sounds to, at least occasionally, musical literacy. Many people nevei 
“develop” beyond a stage of simple musical recognition and singing. 

Learning is an observable change in behavior, due to experience, whit h 
is not attributable to anything else. (The authors pattern this after the classic 
Bower and Hilgard (1!)81) definition.) According to this definition, without 
some behavioral change between two points in time, no learning has 
occurred during that time span. Someone who already can recite major and 
minor key signatures can not “learn" to do it, although he or she obviously 
learned the signatures in the past I iullieimorc, someone who must ascertain 
that an individual indeed has lent urd something requires observable evi 
dence in a behavioral Iniiii Showing a student how to produce a trumpet 
tone or telling him or hei how in in ngui/e ternary form is insufficient; learn 
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greater risk for homing loss llimi the general population. However, acuity, 
while a minimal necessity lot hearing music, bears little relationship to musi 
cal ability beyond the most basic sensory level. 

Sherbon (1975) tested hearing threshold, presence of diplacusis,-' and di.s 
crimination skills related to melody, harmony, visual music recognition, 
musical memory, pitch, loudness, and timbre to undergraduate musicians 
and nonmusicians. Except for loudness and timbre, musicians outperformed 
nonmusicians on all discrimination tasks. However, the two groups did not 
differ in acuity or diplacusis, and neither acuity nor diplacusis showed a sig 
nificant relationship to any of the seven sets of discrimination test scores, 
From the standpoint of being “able” to accomplish the required tasks, stipe 
rior hearing acuity made no difference. 

Genetics 

Recent developments in understanding the human genome and increased 
possibilities regarding cloning humans, once dismissed as science fiction, 
have enhanced interest in genetic endowment. Studies of musical families 
certainly are not new (Farnsworth, 1969). However, genetic endowment for 
specific musical accomplishment is unlikely, and even if one could clone a 
distinguished performer or composer, there is the really important matter ol 
nurture: Bach. Mozart, and many eminent contemporary musicians indeed 
came from musical families, but studies of their familial situations are as 
much evidence for the influence of a highly stimulating musical environment 
as they are for genetic endowment, if not more so. 

Certain physical characteristics, which may have some genetic basis, are 
advantageous for particular performance tasks. Some singers may be gilied 
with resonant vocal tracts that facilitate singing with a desirable quality I .< mg 
finger spans may help pianists perform technically demanding material. Fast 
reflexes may expedite mastery' of woodwind fingerings in complex passages 
Hypermobility, a disadvantage in supporting joints such as the knees and 
spine, is an advantage in joints underlying repetitive finger and wrist luiu 
lions (Larsson, Baum, Mudholker, & Kollia, 1993). 

Belief that musical ability beyond specific performance aspects is largely 
innate does persist. Bentley (1966), basing his view in part on observing high 
Iv diverse levels of musical ability in relatively homogeneous groups of chil 
dren, maintained that musical abilities are mostly' a matter of innate capaci 
ty. Scheid and Facies (1975) suggested that the physical size of the right cere 
bral hemisphere’s planum lempoiale, located just behind the primary audi 
lory cortex, indicates genein ally « oded inu .ii ul ability. They called for post 
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ly passive, as in listening to recordings. 

Early exposure to and active experience with music certainly are benefi 
cial, but they do not guarantee future musical accomplishment, and, more 
iinportandy, a less musical home does not necessarily condemn a child to 
everlasting musical mediocrity. Recently, Kagan (1998) and Bl uer (1999) 
addressed current tendencies to overemphasize early childhood and ignore 
the continuing importance of later opportunities. Their concerns provide a 
healthy balance to concerns for “parental correctness” and excessive 
amounts of structure and stimulation in nurturing young children. 

Kagan (1998, pp. 1-2) includes infant determinism, a belief that a child’s 
experiences during the first two years of life are preserved for a lifetime, as 
one of three “seductive ideas” that grew from certain interpretations of psy 
chology. 4 Kagan notes (p. 3) that “many early ideas and habits either vanish 
or undergo such serious transformation that they cannot be retrieved in lain 
life, any more than the first strokes of a seascape can be discerned from dir 
larger scene, once a painting is complete.” Later (p. 8), Kagan discusses the 
importance of discrepancies from past experiences or current expectations as 
significant causes of thought, feeling, and action. The human tendency to 
compare one’s self with others and the results of those comparisons conlimi 
ally create and reshape beliefs about one’s self. Young children generally do 
not compare their personal qualities systematically until age live or six; this 
means that events during life’s first two years have less significance than 
some psychologists or members of the popular press have elaimed. A child 
continues to shape and reshape his or her idea of sell well into adolescent e 
In simple language, lots of life remains alter early childhood 

Bruer (1999), writing from a perspective of neurosciem r, is ( mu n tied llmi 
people may make educational decisions based on very slight imdci. binding 
ol the human brain when in fact so-called “brain science” is not yet siillt 

ciently linked to human development and education. I le finds three “tie 

logical strands” of a “myth” involving life’s first three years: (fiowlli .mil 
change during the early years, critical periods, 1 and enriched environments 
While infant brains have many more synapses than adult brains, the lesull 
ing “plasticity” lingers long into adolescence. While learning particular skills 
may be easier at certain ages, there are large ranges of possibilities for leai n 
ing. While a lack of stimulation is detrimental to the young child, extra slim 
illation is not necessarily beneficial. Whether one wishes to nurture musical 
development or any other human quality, the home environment in early 
childhood is not the only factor. Bruer (pp. 209-210) has some advice, born 
of skepticism as well as what he sees as excessive attention to incomplete 

•Tin; oilier two “sediii live ideas" arc the belief ilia! ninsl psychological processes generalize broad 
ly at mss i onlesls and species, and Ilia! most hitman at lion is molivaled by pleasure 
’Yes, ( ’Imptei I pie .cnied evidence loi a “i rilli al period" ol absolute pilch development! 
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ill** beholder: If an observer judges some product or act as t iraliv< . lulhn 
than ordinary, unmusical, “wrong," or bizarre, it is creative, ni hut Ioi the 
observer. In their study comparing highly creative with highly intelligent 
high school students, Getzels andjackson (1962) adopted criteria Ioi creativ 
ily that stressed novel and even peculiar descriptions and narratives In one 
example, a “creative” student submitted a blank sheet of paper, allegedly 
depicting children playing in a schoolyard, and indicated that the children 
were playing during a snowstorm. Such a student may be creative, or, per 
haps, the student was sarcastic or simply interested in avoiding work. 1 Con- 
ceivably, anyone with a sense of humor and ability to spot absurdities in 
daily life could be highly creative if creativity is sy nonymous with inventive- 
ness. 

Creativity in the sense of inventiveness may be highly useful in composi- 
tion, improvisation, and arranging. Yet, inventiveness, as well as divergent 
thinking and bizarre behavior, may hinder progress in musical development 
and learning; defying cultural musical expectations may be considered igno- 
rance rather than creativity. 7 Creativity may characterize the musically able, 
but without discipline and direction, creativity is insufficient to make a per- 
son musically successful. 

Intelligence 

Intelligence logically is an important influence on musical ability. A rela 
lively intelligent person ought to be able to cope with musical problems with 
more success than a relatively unintelligent person, if one delines intelligence 
as coping with intellectual demands of the environment. As with creativity, 
definition problems have clouded the relationship of intelligence and mtisi 
cal ability. Kagan (1998, p. 1) cautions against generalizing psychologic al 
processes, including intelligence, across differing contexts. Different mens 
urement tools and different conceptions of intelligence imply different deli 
nitions. We will consider some traditional relationships, the phenomenon <>l 
the idiot savant, and “musical" intelligence as a part of multiple intelligences 

Intelligence in the traditional sense of academic abilities may not be essen 

''There is no shortage of anecdotes involving clever “creative” responses to assignments Mehrens 
and Lehmann (li)73; describe the student who, in response to a physics lest question regarding 
measuring the height of a tall building by using a barometer, posed several creative answers. m( hid 
ing offering to give the building sujHTinlendenl the barometer if the superintendent would tell him 
how tall the building was. More brazen, perhaps, was the student who when asked to write a 5(10 
word English theme about an object in his room wrote, "In my room is a clock. The clock goes tick 
lock, lick-lock, . Are these students creative? 

"( >f course, who does something “creative" may be more important than what is done. A novel Inter 
pretalion of a well known musical score may be hailed as a stroke ol ■ reative genius if done by an 
eminent comlurtoi, bill labelled as an ignorant misunderstanding ol musical lileruture il done by 
an iimuirui i onihii lm 
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(ial lor musical al>ilily. (Jordon (1968) i cported that musical aptitude m oo , 
olien related only slightly to intelligence, although, in European studies, pei 
lormancc ratings related more highly to intelligence. He found (not surprb 
ingly ) that his own musical aptitude measures were better predictors of must 
cal success, as measured by etude performance, teacher ratings, and a noln 
lion test after three years of instruction, than were intelligence scores. Yet, the 
logic that intelligence ought to relate to musical success persists. 

Sergeant and I hatcher (1974) suggested that correlational studies, coin 
paring scores on intelligence tests with musical ability measures, could mill 
cate spuriously low relationships due to problems with test reliability and 
validity. Using analysis of variance and trend analysis techniques on a van 
ety ol data, they concluded that the intelligence-musical ability relationship 
is asymmetric: All highly musical people appear to be highly intelligent, but 
not all highly intelligent people appear to be highly musical. Of course, nm.i 
cal ability requires an interaction between intelligence and appropriate euvi 
lonmcntal stimulation. Phillips (l!)7(j) suggested a close relationship between 
musical ability and intelligence, believed to result from a common environ 
menial cause: A home promoting musical ability also is likely to promote 
intelligence. 

Idiots savant constitute a continuing dilemma for advocates of a close rein 
lionship between intelligence, conceived as a general form of intellectual 
aliilily, and musical ability. An idiot savant 11 is a person of subnormal intelli 
gem e who displays remarkable ability in one or more narrow areas. Anastasi 
ami Levee (I960) described a 38-year-old man with exceptional keyboard 
ability. I he man appeared to concentrate only when he played the piano, 
olten for six to nine hours daily. An excellent sightreader who also could 
play by ear, he preferred music from the classic period. He also had a phe 
nomenal verbatim memory for printed passages and events which occurred 
<>m‘ month or more in the past. Brain damaged due to encephalitis, the man 
did not walk until 18 months and did not talk until age five. He hummed 
limes before he talked, and a speech therapist taught him to speak by using 
song lyrics. 

Sloboda, Hermelin, and O’Connor (1985) described NP, an idiot savant 
residing in a residential home for autistic persons.” Although NP displayed 

"A "miviiiil" In ;i scholar, so an idiot savant is an “idiotic scholar.” While today, “idiot” is a pejoni 
live term connoting personal stupidity or irresponsibility, the term once had a relatively precise 
lei 1 1 n ii iil meaning A moron was a person in the highest functioning group of individuals having 
ailniormal intelligence, an “imbecile” was in the middle group, and an “idiot” was in the lowest 
group. 

Autism individuals manifest severely impaired social interactions and communication and display 
sleieotypuul patterns ol repetitive behaviors anil interests (American I'sychialrii Association, |!)!M, 
PI’ Aulmm is a relatively »(><•< lfi« condition: the term should not be used as a synonym loi 

mental letnrdaliuu, behavioial disorders, or untludnplivc behaviors 
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bizarre behavior*, nuoly produced spontaneous speech avoided looking n! 
people, and had minimal verbal intelligence, he was delighted to play >< 
piano, and he had a phenomenal ability u. memorize music. In a compart 
son with the memorization skills of a professional pianist, Nl easily out- 
memorized” the professional in the task of memorizing a piece by Gneg, but 
he did not do well at all in memorizing an atonal piece by Bartok he mves 
tigators reported error rates of 8 percent for NP and 63 percent for the pro- 
fessional on the Grieg; for the Bartok, the corresponding rates were 80 and 
14 percent. Of considerable interest to students of cognitive musical pro- 
cessing, NP’s ability apparently is based in structures and relations of tonal 
music. Readers may find further documentation of profound musical abili- 
ties accompanying profound intellectual deficits in Miller (1989). 

Idiots savant are less of a problem when one conceives intelligence as a set 
of loosely related skills or as a collection of multiple intelligence.!. 
Historically, psychologists have conceived of intelligence as a set ol loose y 
related skills (Thurstone, 1947) or as a set of closely related skills, dominate, 
by one general factor (Spearman, 1927). Parallel beliefs regarding, rnuaica 
ability include Seashore's (11)38) "theory of specifics and Mursell s (I I I/ 
“omnibus theory.” Occasionally, people group the two respective schools ol 
thought as “foxes” (a fox has many ways to avoid predators) and hedge 
hogs” (a hedgehog has basically one response-rolling into a ball-to many sit 

uations) (Gardner, 1993; Walker, 1980). . „ 

Gardner (1993, 1999) developed and refined a theory of multiple intelli 
gences which is attractive to music educators and other individuals con 
cemed with music’s role in the human experience because it includes a m«.u 
cal intelligence. Gardner’s first set of intelligences (1993) also included Im 
guistic, logical-mathematical, spatial, bodily-kinesthetic, mterpe.so.tal and 
fntrapersonal intelligences. Later (1999, pp. 48-60), he added a natmal, .. 
intelligence and, while not adding it to the list, discussed a possible spmb.al 
or existential intelligence. 

Gardner’s definition of and criteria for an intelligence are ol parlit ulnt 
interest In 1999, he revised his earlier definition regarding problem solution 
and product creation in culturally valued ways to stress biological and net. 

rological potentials: 

1 now conceptualize an intelligence as a biofisychological potential to process infor- 
mation that can be activated in a cultural setting to solve problems or create products ha 
are of value in a culture. This . . . suggests that intelligences are not thing* that 
can be seen or counted. Instead, they are potenlials-presuraably, neura ones 
that will or will not be activated, depending on the values of a particular cu 
ture, the opportunities available in that culture, and the personal decisions 
made by individuals and/or their families, schoolteachers, and others, (pp. 

33 - 34 ) 
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While musical ability is a broad term, encompassing accomplishments as 
well as potentials, Gardner clearly is stressing potentials; any intelligence 
musical ability relationship may be one of potentials. His criteria for an inlel 
ligence, in the 1999 (pp. 3b-41) revised version, include (a) potential isola 
lion by brain damage, (b) a basis in human evolution, (c) a core set of oper 
at ions, (d) phenomena which one may encode in a symbol system, (e) a cleai 
pattern of human development that leads to expertise, (f) exceptional indi 
victuals such as idiots savant and prodigies, (g) evidence arising from expen 
mental psychology, and (h) psychometric evidence. Certainly, (a) brain trail 
ma c an severely impair musical skill, as noted earlier; (b) music may have an 
evolutionary basis; (c) music involves distinct operations on sequences ol 
sounds and silences; (d) music notation systems are well-established; (e) as 
discussed below, investigators have identified clear sequences of musical 
development; (f) musical idiots savant and prodigies exist; (g) experiments ol 
many sorts address and manipulate musical processes; and (h) musical skills 
are measured in various ways. Indeed, the evidence for a musical intelligence 
is strong. 

Measurement of musical intelligence, or of any of the other intelligences 
in Gardner’s intellectual pantheon, is less developed than conceptualization. 
Measurement through any one-time testing session, as in studies comparing 
musical ability or aptitude scores with verbal intelligence scores, is inade- 
quate. Measuring the discrepancy between what a person can do initially and 
what that person can do after a month of instruction, in accordance with 
Vygotsky’s (1978) zone of proximal development , may offer some possibilities. 

In any case, the various intelligences rarely if ever exist in equal amounts. 
Furthermore, the degree of separation of the intelligences may not be as sue 
cinct as Gardner suggests: Shaw (2000) insists that music and mathematics 
requiring spatial-temporal reasoning are connected because the requisite 
cognitive processing employs identical cortical areas, and people have an 
innate ability to recognize symmetries and employ them in pattern percep 
lion and organization. In any case, multiple intelligences conceptually offer 
opportunity to assess a person’s capabilities as stages in the developmental 
sequences of diverse human potentials. Musical ability may be a function of 
musical intelligence and the opportunity to develop that intelligence. 

Gender and Race 

Gender presents an apparent paradox regarding musical ability. Girls 
dominate in many school musical organizations, which can be verified by 
examining membership lists and attending concerts and music festivals. In a 
nationwide examination of performers’ gender as indicated by schools' and 
colleges’ concert programs from over a 30-yeui period, Zervoudakes and 
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sequence. The rcudei should nrmember that learning occurs during devel- 
opment, and learning fosters development. 

theoretical Bases 

One traditional classification of learning theories is the two-fold catego- 
rization into behavioral-associationist (or stimulus-response, or trial-and-error) 
theories and the cognitive-organizational (or cognitive-field, or insightful) theo- 
ries. Distinctions are not always clear, but, essentially, behavioral-associa- 
tion ists prefer an empirical approach to studying learning and view it in 
terms of behavioral sequences, habit acquisition, and trial-and-error. 
Cognitive-organizational theorists, often employing a more rational 
approach, are more concerned with central brain processes, structuring and 
restructuring of cognitive fields, and insightful problem solving (Bower & 
Hilgard, 1981, pp. 2-8). Notterman and Drewry (1993) identify seven schools 
of thought or “par adigms” of learning: functionalism, associationism, “dialec- 
tical-materialist” psychology, behaviorism. Gestalt psychology, Freudian 
psychoanalysis, and cognitive psychology. (One may group the first four 
schools into the behavioral-associationist camp and the remaining three into 
the cognitive-organizational.) 

While one can assume a “good guys vs. bad guys” posture regarding the- 
oretical positions and laud one school or theory' while excoriating others, no 
one theory accounts adequately for all learning phenomena. No theory 
which survives in the literature completely lacks utility. As Lathrop (1970) 
noted at a time when music educators were “discovering” learning theory, 
learning theory does not offer instant explanations of or solutions to music 
learning problems." Despite the lack of any “winning” theoretical position, 
theoretical frameworks are useful in planning instruction and therapy, devel 
oping curricula, and questioning reasons for particular professional practices. 
The theories discussed below represent the two major schools. 

Behavioral-Associationist Theories. E. L. Thorndike (1932) viewed 
learning as resulting from the connection of stimuli with responses through 
loosely conceived “bonds.” Proper use of reward and reinforcement would 
help establish the bonds. A “satisfying state of affairs” would strengthen con- 
nections; established connections could be strengthened through reward for 
practice. The bonds lacked any physical reality, and few today seriously con- 
sider Thorndike’s views as a basis on which to build learning experiences; 
however, his positions regarding the importance of reinforcement and the 

"Music educators (or organizations thereof) historically have tended to "discover” various theories 
or techniques, and endorse and attempt to apply them with little understanding of whal they have 
discovered The "Mo/.ni effect,” discussed in Chupirt 3, is a recent example. (The authors are 
music edui alnn with over 80 years of collective expenem e hi die held.) 
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need to encourage through the list* ol reward maintain contemporary impor 
lance. 

I. I’. Pavlov (1927), a Russian physiologist who won a Nobel prize in 1901, 
established the classical conditioning paradigm (ding-slurp), refined to a high 
degree in his well-known experiments with dogs. The paradigm, also known 
as I’avlovian conditioning, operates, schematically, as 

(1) US-UR 

(2) (CS) US-UR 

(3) CS-CR, 

where (1) an unconditioned stimulus naturally elicits an unconditioned 
response, as when a hungry dog salivates in response to meat powder, a pet 
son leaps because of a sudden loud noise, or a person blinks an eye because 
a puli ol air strikes it; (2) the conditioned stimulus— a ringing bell, verbal com 
maud, or some other signal-precedes the unconditioned stimulus; and (3) 
eventually the conditioned stimulus elicits the same response, now a condi 
finned response. With judicious reinforcement by occasional presentation ol 
the unconditioned stimulus, the precision of the conditioned response may 
be increased. 1 * Failure to present the unconditioned stimulus eventually will 
break the CS-CR linkage; the response is “extinguished.” Conditioning is 
not limited to “lower” animals; among humans, student fear of particulai 
tea* hers, reactions to particular functional household objects at certain times 
ol day, and special behaviors of trained troops and marching bands exem 
plify conditioning. It is very difficult to apply Pavlov’s system except in nat 
row applications because the requisite US-UR links are seldom apparent, 
and extinction ol undesirable generalizations to similar stimuli by withhold 
ing the unconditioned stimulus is not always practical; yet, classical condi 
tinning explains some routine “automatic” behaviors in varied settings. 

i: R. Cuthrie (1952) stressed contiguity, as did Pavlov, but found the * las 
si* al conditioning paradigm too restrictive. Rather than viewing learning as 
the substitution of one stimulus for another, Guthrie conceptualized the slim 
ulus as being conditioned to the response. Guthrie believed that a person 
would connect a movement (overt or covert) that changed a stimulus (“shui u 
oil") to that stimulus. Future occurrences of a stimulus would be met with the 
movement; il the stimulus changed, a different movement would be net es 
sary. Learning supposedly occurs in one trial, at full strength. Guthrie’s t li«- 
ory handles the obvious criticism that complex tasks, such as playing a pie* e 
on the piano, are not learned in one trial by conceiving a complex task as ,i 

'-'Among other stimuli, Pavlov employed tones By selective presentation of an unconditioned stun 
ulus, he was able to make some dogs salivate to A = 440 II/. but not generalize to 441 Hjtl 
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myriad of simplci i.e.l- . m It ol which is learned in one trial. In Guthrie’s 
system, reinfon emeut is IniporUiill because il “protects bchaviot horn new 
associations; strengthening iciponws is nonexistent. One pra* tices not to 
strengthen existing skills, but nithei to change or protect those skills, 
learning is habit formation, and once a person learns a habit, he or she 
never can “unlearn” or “break” the habit-lie or she can only replace it. A stu- 
dent wht) finally stops habitually playing a notated I # as I* in a particulai 
piece has replaced the incorrect habit with the correct one. Guthrie’s theory 
is flexible, albeit somewhat lacking in precision; its utility probably lies in its 
constructs of habit replacement and the all-or-none occurrence of parts of a 
complex task at definite points in time. The wisdom of practicing for a pet 
formance in conditions simulating the expected performance conditions as 
closely as possible also flow's from Guthrie s theory. 

A strict behavioral conception of learning may have reached its zenith in 
B. F. Skinner’s (1938, 1953) views, where operant conditioning, in which an 
emitted response is strengthened and made more likely through selective 
reinforcement, is the basis for learning. 13 If an encaged pigeon pecks at a put 
ticular spot and receives food as a consequence, the pigeon is more likely lo 
peck at that spot again and can learn to do it when requiring food. II a cal 
escapes from a cage by a certain combination of movements, that combina 
tion is more likely to occur when the cat is recaged; the cat can “learn t" 
escape. If a baby “discovers” that dropping a toy from the crib brings 
Mother’s solicitous attention, the baby is more likely to drop the toy again; 
the baby learns to fetch Mother. A series of selective reinforcements can 
build rather intricate chains of behavior. Reinforcement may occur i onium 
ously, in which case the experimenter, “behavior manager, or teaclwi 
rewards each and every desired response, or intermittently, where only 
selected desired responses are rewarded. Many arrangements are possible. 
Bow'er and Hilgard (1981, p. 180) indicate that responses developed undet 
variable time interval reinforcement schedules are unusually resistant to 
extinction. 

In theory, the proper reinforcement schedule added to opportunities 
arranged in the proper sequence virtually guarantees the stimulus disenmi 
nation and response differentiation necessary for performing clearly situ* 
lured tasks. Skinner’s work is a basis for linear programmed instruction, in 
which learning proceeds, relatively error-free, in small sequential steps 
according to a structured presentation of the material. While Skinnet was 
rather unsuccessful in accounting for development of verbal behavior, study 
of reinforcement schedules may be quite beneficial in encouraging develop 

u]n operant “Skinnerian." or “instrumental" conditioning, the organism mils a response as part ol 
naturally occurring behavior. In classical, “Pavlovian." or “S-K" conditioning, the stimulus dint' or 
“pulls out" the roponse. 
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menl of precisely defined skills As most experienced music teachers recog 
nize, constant praise becomes ineffective; a variable praise schedule will, in 
the long run, motivate more students to higher goals. Secondary reinforcers, 
such as praise, do work with many human learners, and a careful structuring 
of reinforcement is a powerful learning aid. Greer (1981) presents a useful 
review of manipulations of reinforcement contingencies in studies pertaining 
to music education. Skinner’s 1938 and 1953 texts present his system m 
detail; his Beyond Freedom and Dignity (1971) presents his case that people are 
not “free” because they always are subject to environmental controls 
Skinner believed that systematic planned positive controls would be supcri 
oi to existing quasi-random controls. 

Except for “true believers,” behavioral-associationist theories fell into 
some disfavor during tire last quarter of the twentieth century among people 
interested in music learning. Cognitive-organizational theories seemed moie 
appealing because such theories more easily accommodated emerging inlet 
cats in cognitive and neural frameworks, and the older work of the Gestalt 
psychologists regained some favor. Yet, the classic behavior-associationisl 
theories maintain some contemporary utility (humans are conditioned to vai 
ions stimuli, rewards indeed may increase occurrence of desired (or undesired) 
behavior), and, as we will examine briefly after addressing cognitive-organ i 
/.ulional theories, behavioristic views may enjoy a renaissance. 

Cognitive-Organizational Theories. Many developments in viewing 
learning as the organization and reorganization of cognitive structures flow 
from the work of the Gestalt psychologists, of whom Kohler, Wertheimer, 
and Koflka were leaders. While they were primarily interested in perception, 
perception extends to learning; in the Gestalt view, learning is a matter ol 
perceptual organization. While not new. Gestalt theories have contemporary 
importance in theories about aspects of music perception. Some melodies are 
inherently easier to organize and learn than others due to structural aspec ts 
Auditory stream segregation and the tonal hierarchy, mentioned earlier in 
this text, relate to Gestalt considerations. 

( )ne should not simply equate “Gestalt” with “nonbehaviorism” or assume 
that all cognitive theories are Gestalt. Gestalt theory is a specific set of orga 
nizational principles in the service of “good figures.” The term Gestalt may 
mean shape or form as a stimulus attribute, or it may mean an entity in itself. 
I ni the advocate of a Gestalt view of learning, problem solving is structuring 
and restructuring perceptual relations to make “good figures” or “good 
Gestalts.” “Good” constructions may occur in any sensory mode; while 
Gestalt principles often are illustrated visually, auditory perception follows 
the same principles. Gestalt theorists make much of insightful behavior, 
which advocates ol behavioral assoc iationist theories are far less likely to 
consider. Insight requires grasping proper relations in perceptual fields. 
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performers generally huve no diflh nil) interpreting them. 

In commenting on the basic ( install sublaws, which lu* prefers to call pun 
< iples, Shepard (1!)!)}), p, .1.1) suggests that the Laws of Proximity, Similaiilv, 
Simplicity, and Common Direction are weak grouping principles, employed 
when information is ambiguous or limited to sensory input. He feels dial u 
principle of common fate, where objects moving simultaneously become < on 
nected, is much stronger. Perhaps melodic and harmonic movement tow.u d 
cadence points exemplifies common fate. Nevertheless, the putative “weak" 
principles can be rather strong aids to perceptual organization. 

Careful perceptual organization can facilitate music learning. For exam 
pie, music manuscript that violates the principle of rhythmic spacing 1, is ask 
mg for music reading difficulties, especially with inexperienced performers, 
because of the I .aw of Proximity. The Law of Simplicity suggests that .1 
t< ai hci should begin music appreciation with novice listeners by using 
music with predictable and readily perceivable forms. Kohler’s (1929) text is 
a good source for exploring classic Gestalt viewpoints. 

Piaget., a Swiss biologist, founded a theory of genetic epistemology, a melange 
• ■I loimal logic and psychology. Developed from observations of children m 
imtn ra I settings, the theory hypothesizes four major developmental stage 1 , 
through which all children must pass in order to become mentally matim 
adults. 

In (lu 1 initial sensorimotor stage, lasting from birth until about two years nl 
age, the child essentially moves from a type of motor intelligence to a more 
symbolic intelligence as voluntary 1 movements replace reflexive behavioi 
During the sensorimotor stage, the child acquires object permanence, i.r . 
moves I rom a literal state of “out-of-sight, out-of-mind” to recognition that a 
toy or other object exists even when it is not in the child’s immediate envi 
moment. 

In the f>reof)crat tonal stage, lasting roughly from ages two through seven, 
the chiltl moves through various illogical and incomplete concepts 
Perception dominates reason, as in a child saying that a higher or wider con 
tainer holds more beads than a lower or narrower container, despite seeing 
equal amounts of beads placed in each container. LeFrancois (1982, pp 
228-229) indicates that a peculiar transductive reasoning, in which the < Inld 
goes limn specific instance to specific instance, as in assuming that any two 
animals that give milk belong to the same species, characterizes the preop 
(’rational stage. 

From roughly age seven through 1 1 or a little older, the child is in the stage 

I he prim iplc of rhythmic spacing is a nolulional convention that requires the empty spat rs hit 
lowing notes to be proportional to note values; e.g.. more space should follow a quurter note 
:< tot. het) titan an eighth note (quaver). Similarly, the amount of space occupied by two successive 
eighth notes should be about what a single quarter note would occupy. 
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of concrete oprrahoio, ,t nine dining whu h thought processes depend on a con 
cretc framewot I t )ue inpet I nl the singe is the child selTort to learn (onset 
vation, i.c., the ret ognlllon l lint t hnuges ( an occur in an object’s form or spa 
lial arrangement without (hanging the object’s other attributes. In volume 
relations, a conserving < Inld recognizes that two initially identical amounts of 
water remain identical when they are poured into containers of different 
shapes, but a nonconserving child may insist that suddenly there is mon- 
water in a wide shallow pan than in a tall test tube, or vice versa. When the 
water is poured back into the original identical containers, the same child 
will quite easily say that the amounts of water are identical. 

Pflederer (1967) identified five types of music conservabon: (a) identity, 
w'here thematic material maintains its essential characteristics across various 
permutations; (b) metrical groupings, in which the listener recognizes and dis- 
criminates among meters despite changes in note value distributions within 
measures; (c) augmentation and diminution, recognition that respective length 
ening and shortening of a melodic passage’s note values does not change tin- 
basic tonal relations; (d) transposition, where a change in frequency level does 
not alter perception of tonal configurations; and (e) inversion, where the lis 
tener recognizes an inverted simultaneous or successive interval. 
Conservation is of interest to some music researchers and teachers, partly 
because children in the concrete operations stage often are beginning formal 
musical training and conservation is necessary for form perception and musi 
cal analysis. Conservation’s arrival time will vary greatly with individuals, 
and all aspects of a developmental stage must occur; attempts to accelerate 
conservation are highly questionable. 

Piaget’s final major stage is formal operations, where the child is capable ol 

formal propositional thinking and can combine various grouping opera is 

The adolescent now can consider diverse possibilities, make “what il" judg 
ments, and organize principles into networks. While the child/adolest enl 
may not be “wise,” he or she now is a mental adult. 

Equilibration is the self-regulated process which is (he basis for psycholog 
ical development and learning in Piaget’s system. It includes assimilation, in 
which a learner accepts a new environmental experience into the existing 
cognitive structure, and accommodation, in which a learner alters the cognitive 
structure to take cognizance of a new reality. Learning problems may result 
when the learner ignores details in a “new” stimulus and assimilates rather 
than accommodates. 

Near the end of the twentieth century, Piaget’s system came under increas 
ing criticism, partly because of the difficulty of applying his theory in detail. 
In a rather negative review, Serafine (1980) notes that Piaget sought to study 
how the “mind" becomes capable of thought, language, and knowledge, and 
was rather unconcerned with learning and individual differences. She also 
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believes that musical conservation tasks may lack validity because of possi- 
ble confusion of aural perception difficulties with lack of conservation. 
Gardner (1993, pp. 20-22), while crediting Piaget with developing important 
broad guidelines for child development, believes that research shows that 
Piaget’s stages are far more continuous and gradual in their transitions than 
Piaget indicated. Furthermore, Piaget’s operations are more content specific 
than they might theoretically appear; for example, a child might exhibit con 
servation with some materials but not with others. Piaget’s theory probably 
is most applicable to the development of “scientific” thinking in Western lit 
crate societies; it may be less applicable to the arts and other cultures. 

Despite the real danger of overcategorizing children in stages on the basis 
of ungeneraiizable evidence and unwarranted concern with conservation, 
Piaget’s work remains valuable because it clearly shows that children are not 
miniature adults. Music teachers must present material to children in ways in 
which the children are ready to assimilate or accommodate it. Excessively 
philosophical questions (what if . . .) without concrete referents are unsuited 
to a child in the stage of concrete operations. The relevant Hilgard and 
Bower (1975) chapter provides a comprehensive overview of Piaget’s system. 
Piaget’s The Psychology of Intelligence (1950) and The Psychology of the Child 
1969), coauthored by Piaget and Inhelder, discuss his work and views in 
detail. 

Vygotsky, an increasingly cited theorist, was especially interested in chil 
dien's development of “inner speech” and thought, as well as how formal 
instruction might expand operations. Vygotsky believed that higher cogni 
live processes differ qualitatively from fundamental sensory processes. Social 
interaction is critical for intellectual development A zone of proximal develop- 
ment (ZPD) represents the difference between a person’s current ability or 
achievement and what that person might be able to do if given instruction 
and opportunity. In the sense of intelligence testing, musical or otherwise, a 
greater ZPD might indicate higher intelligence; conversely, more efficient or 
appropriate instruction might widen the ZPD. Day (1983) and translations ol 
Vygotsky’s (1962, 1978) works provide insights into Vygotsky’s theory and 
philosophy and the functional importance of the ZPD. 

Cognitive-organizational theories may view people as information proces 
sors; i.e., people continually receive information and ignore it or use it in 
accordance with their needs and desires. Young, Barab, and Garrett (2000) 
suggest that learning occurs through a perceiving-acting cycle, in which people 
detect information on the basis of their intentions and various environmental 
constraints. Detection is followed by action, in which people change their 
environments in order to alter and employ effectivity-ajfordance relationships. 
According to Young et al. (2000, p. 150), “affordanccs are the properties ol 
an environment, specified by the information field, that enable action. 
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Musical development begins in utrro. In addition to experiencing sounds 
of the internal maternal surroundings, such as heartbeat and fluid move 
ments, the fetus can experience external auditory stimuli. As Lecaunet (1990, 
p. 24) indicates after a careful review of pertinent studies, musical sounds, as 
well as others, can stimulate the emerging fetal auditory system, which is 
functional about three to four months before birth. Changes in heart rate sug 
gest consistent fetal startle reactions to external sounds during about the last 
two months in ulero, and prenatal experience with particular stimuli may 
show in a postnatal preference for certain sounds, including a particular 
voice (often Mother), a particular tonal or speech sequence, and a particular 
language. Lecaunet concludes strongly that “prenatal experience as well as 
. . . any structurally organized sounds may contribute to shaping auditory 
abilities and to developing long-term preferences or general sensitivity to the 
type of sounds experienced” (p. 25). 

Part of being a “normal” human is production of a species-specific sound 
(Kuhl, 1989, p. 379). The human’s signal identifies its producer as “human.” 
Infants engage in a “canonical babbling,” i.e., a highly repetitive emission of 
consonant-vowel combinations, as in “ma-ma-ma” or “da-da-da.” Such bab- 
bling occurs initially regardless of the language in the home, parental attrib- 
utes, or, within wide limits, the infant’s general motor and intellectual abili 
ties. 

As Papousek (1996, p. 44) indicates, the segmented repetitive canonical 
syllables are preceded by a prolonged cooing of melodic like sounds, wliic h 
soon develop into sounds with prolonged modulations and phiusiug, wine li 
caregivers can support and reinforce. Canonical babbling leads to dec I, h i 
live use of vocal syllables and the acquisition ol words So. as pail ol tin u 

evolving prespeech sounds, babies may make individual tone III c I 

and produce short babbling patterns that suggest definite, albeit ad. iabl\ 

variable, pitch. 11 The patterns vary in loudness and music al « unlmii, (In n b\ 
suggesting a certain amount of rudimentary music al espievacm 

Musical stimuli, which usually have relatively sleadv pile In and o peine e 
rhythms, stand out from other sounds. Infants may give attention to noun ns 

of musical sounds in their immediate environments and mav I with 

interest to a change in their aural surroundings, sue li as a different voic e oi 
instrument performing a previously heard melody. Babies as young as loin 
months may notice changes in beat and tempo. Slightly oldei babies may 
respond to changes in contour, but transpositions to new keys ate* unlikely to 
arouse any interest. 

"•Brown’s (2000) “musilanguage” theory of music’s origin, noted in Chapter 2, proposes tli.it 
humans origin. illy communicated with a mixture of sounds which were neither music nor specili 
The initial soiiiul production ol humans may micrm osmically represent such a proposed evolu 
lummy process 
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Summarizing various studies, I'rehub (1993) notes that infants are sensitive 
to contour but not individual pitch and interval changes. Interestingly, they 
occasionally can discriminate ascending from descending two-tone patterns, 
even though older children and some adults may have difficulty. Infants 
show a tendency to group rhythms, as in hearing XXXOOO (where X and 
O represent contrasting timbres or loudnesses) as two groups of three. Pauses 
between contrasting groups lack salience, but pauses within groups catch 
infants' attention. Trehub (2000) later notes that similarities in the perception 
of musical patterns between infants and musically experienced adults sug- 
gests a biological basis for aspects of musical processing, including focus on 
contour and rhythm rather than specific pitches and durations, remembering 
unequally sized scale steps better than steps of equal size, and placing musi 
cal details into conventional rhythmic arrangements. Pattern organization is 
not just happenstance. 

Around two years of age, children begin to produce sound sequences that 
contain successive intervals which are found in their surrounding musical 
culture. Spontaneous song, an active creation of (to the children) musically log 
ical sequences, commonly occurs during play and other periods of auditory 
expression. Most children gradually mix more and more imitations of songs 
they hear around them ( learned song) into their creations; by approximately 
four years of age, learned song largely has replaced spontaneous song. 
( 'uriously, musicians may deem composition a skill which few possess or a 
skill which requires intensive and lengthy study. Yet, while many of their cre- 
ations defy accurate notation, many children as a matter of natural develop 
ment pass through a highly creative musical stage in which they do consul 
erable “composing” within the scope of spontaneous song. 

In addition to reflecting the surrounding musical culture through their 
songs, children learn cultural conventions and stereotypes by singing. In a 
study where children aged three through six years learned to discriminate 
between tonal and atonal songs, children as young as age three could dis 
criminate //they were among the more competent singers, as demonstrated 
by singing “Happy Birthday” (Dowling, 1988). Simple songs evidently facil 
itate learning cultural scale patterns, even without formal training. Once the 
child learns the patterns, he or she continues to use them, even when the spe 
cific behaviors that led to acquisition of the patterns are forgotten. 

Children from cultures employing languages in which pitch level has 
strong semantic importance may sing with somewhat different patterns than 
Knglish speaking children. In a small-sample study comparing singing ol 
lour to six-year-old Cantonese, Sotho (from South Africa), and Knglish chil 
dren, Chen-Halteck (1999) found that the Cantonese and Sotho children 
sang more detached tones and were more skilled with larger musical intei 
vals. 
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and early elemental v school years before they become locked into any one 
style. Overly narrow musical experiences lead to restrictive expectancies, 
which lead to restrictive preferences. 

Further progress beyond the level of learning songs from the surrounding 
culture, creating similar songs, and being sensitive to differing musical styles, 
progress to what Hargreaves (1996, pp. 165-167) calls a “professional” phase 
of musical development, requires formal instruction, especially in music per- 
formance, but also in developing more sophisticated analytical and listening 
skills and the ability to read and employ conventional music notation. 
Cultures and individuals within cultures differ greatly in the importance they 
place on formal instruction; many Western cultures create a musically elite 
group of performers and composers and a large group of consumers. In the 
United States, relatively few people develop their musical abilities to a fui 
ther level than that present around age nine. 

People who do pursue formal musical study into adulthood may become 
skillful performers, some even reaching the level of expertise discussed in 
Chapter 7. Some individuals may become composers and arrangers. Others 
may become highly sophisticated listeners. A few may become widely adept 
in all fields of music. Of course, many music students will settle for less than 
“superstardom” or its equivalent, whether due to a lack of “talent,” a lack of 
motivation, or stronger interests in fields of endeavor other than music. 

Musical Abnormalities 

“Normal” musical development is wide ranging, although much ol it 
occurs in most humans who have anything approaching "nonmil " ' ir on 
and intellectual abilities (and even in some who do not) Yet. i ouditloir. > • is! 
that are well beyond even the wide range of “normal'’ human mu i« il In Inn 
iors. Labelling phenomena as abnormal is a matter ol judgment .mil nur.i 
cians, teachers, and others working with music should not be loo • |iil< I lo 
consider someone’s musical behavior as abnormal simply bn ansi u i • 1 1 1 
ferenL However, some individuals just can not or do not respond to mu u 
and some respond in remarkably unusual ways. The authors have elec led lo 
discuss amusia, including its sub-condition monotonism, and synesthesia 

Literally, amusia means “without music.” One medical dictionary 
(Spraycar, 1995, p. 66) defines amusia as “a form of aphasia characterized by 
an inability to produce or recognize music.” The definition then exemplifies 
instances involving inability to play an instrument, produce rhythms, inter- 
pret or appreciate musical sounds, and sing. While amusia and aphasia (a 
speech production or comprehension impairment) may coexist, either con- 
dition mas exisl without the other, so classifying amusia as a subdivision is 
questionable levitin (1999. p. 217) indicates that most individuals uffliclcd 
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with ainusia can imdfisi.mil speech, Inti have considerable difficulty in com 
prehending musical relationships, or in the performance, reading, and ere 
ation of music. 

Amusia is a rather broad term; classifications include inabilities to detec I 
basic tonal properties, difficulties in categorizing musical structures, and 
complex difficulties in melodic and rhythmic discrimination. Marin (1!)82) 
and Marin and Perry (1999) present detailed discussion and a hierarchical 
c lassilication of amusias. 

Amusia may occur following cerebral trauma; Marin and Perry (1999, p, 
6. r >5) simply say that “brain damage” is the cause. Indeed, trauma is usualb 
responsible, but there is emerging interest in a type of congenital amusia, 
which may be responsible for some cases of tone deafness. Ayotte, Peret/, 
and Hyde (2002) identified a group of 11 adults that fit stringent criteria for 
musical difficulties but who did not have any known neurological or psychi 
atric difficulty. The subjects showed no difficulty in processing speech, and, 
for the most part, had normal hearing acuity. They were well-educated and 
had had music lessons during childhood-with a history of musical failure 
Vet, tests of scales, contour, interval, rhythm, and musical memory, original 
ly designed for use with brain damaged patients, showed considerable diffi 
« ulty in music processing, especially regarding pitch discrimination. So, there 
mav be a small segment of the population w r ho have what the investigatoi s 
call .in underdeveloped system for processing music” (p. 249). Music edu 
rotors and therapists dare not assume congenital amusia whenever they 
encounter persons with pitch difficulties or other musical problems, but the 
i ondition exists. 

Monotonism, where a person seems to sing only one tone, regardless of the 
musical situation, is an especially frustrating form of amusia. For many music 
teachers, it is an article of faith that there are no (or at least very few) true 
monotones. Orbach (1999, p. 2(i2) suggests that no one is truly “tone deaf," 
in the sense that they can not distinguish pitch differences, unless they are 
unable to hear. Rather, the problem is difficulty in maintaining an accurate 
melodic sequence; monotones or “tone deaf" individuals may sing truly 
monotonically or with an out-of-tune albeit variant succession of pitches. 
( hbacli prefers to call difficulty in “carrying” a melody singing apraxia (p. 
262), and prefers to call amusia dysphasia (p. 372). Regardless of the cause, 
label, or incidence, one does find people with pitch matching problems and 
people who sing with a restricted range. Choral music teachers occasionally 
•ncountei a “droning” phenomenon among adolescent males, where the 
ioys consistently sing below the designated pitch and usually produce only 
i few separate tones. ( )rbai h suggests (pp. 262-263) that vocal difficulties are 
esponsible for singing apraxia. Indeed, guided vo< al prm tin- may be bene 
it ial lot many monotones and near monotones. Net, there is the possibility 
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and modern technology enubles fairly sophisticated test design and adminis 
tration. Hoyle (1992) presents a detailed discussion of typical tasks which test 
makers employ to assess musical ability. 

Some Approaches 

An experienced observer may assess musical ability by means of cducat 
ed guessing. Children vary in die extent to which they actively seek to make 
and listen to musical sounds, “natural” though such activity may be. Children 
with older musically successful siblings may themselves be successful. Any 
child who asks for musical experiences certainly should be welcomed and 
encouraged, as should any adult. Unfortunately, educated guesses may mis 
lead, particularly if they stress overt indicators. Discovering “latent” musical 
ability requires a more formal assessment. In order to illustrate diverse 
approaches, three representative approaches are discussed below. In all 
cases, the main concern is for the conception of musical ability the test rep 
resents. 

The Seashore Measures of Musical Talents (Seashore, Lewis, & Saetveit, 19(30) 
appeared initially in 1919 and were revised extensively in 1939. By 1994, the 
battery was out ol print. The battery certainly had a pioneering status and 
long history of use, and it provided a reference against which to compare 
other approaches to assessing musical ability. Contemporary constructs and 
attitudes probably made the Seashore battery obsolete. Yet, the battery’s 
exemplification of a belief that musical ability, especially in the aptitude 
aspect, rests in psychoacoustical discriminations retains importance. 

I’he term “measures” rather than the singular reflected Seashore’s view 
that musical ability consisted of loosely related specific sensory capacities. 
Each of the six particular measures was a measure of one narrow sensory 
skill; together, the measures yielded a profile that showed a pattern of audi 
lory sensitivity. No total score was permissible, in accordance with Seashore’s 
theory of specifics. 

The Seashore pitch, loudness, time, and timbre tests required judgments 
of paired tones. The respondent respectively indicated whether the second 
tone was higher or lower, stronger or weaker, longer or shorter, and same 01 
different in comparison with the first tone. Many of the differences were 
rather subtle, subtle enough that the fidelity of sound reproduction equip 
ment and acoustical aspects of the testing environment could affect scores. 
1‘lonip and Steeneken (1973) demonstrated the variability of sound pressure 
level in reverberant sound fields and the place dependency of sound sensa 
(ions for steady-state tones. Harrison and Thompson-Alien (2000) showed 
how organ sounds varied in SIM. at different locations in an auditorium, and 
the resulting differences in loudness sensation were grcatei llian the SIM.s 
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ridiculous use is highly unlikely, instances of invalid testing do occur, as in 
expecting one to read formal music notation as part of an aptitude measure.) 

Test constructors estimate reliability by correlating two forms of the same 
test, correlating two administrations of the same form, or correlating scores 
on two halves of the test. In addition, internal consistency techniques may 
estimate the average interitem correlation. An authoritative discussion of 
classical reliability techniques appears in Stanley (1!171). Reliability estimates 
theoretically may range from -1.00 to +1.00; negative estimations are rare. 
The closer to +1.00, the more reliable the test. 

Given sufficient reliability, a number which usually should be .80 or high- 
er (in the authors’ opinion), a test needs a sufficient rationale for why it is a 
test of whatever it is supposed to test in order to be valid. Since musical abil- 
ity is not defined clearly, no predictive measure of ability is completely valid, 
and die validity of any given test will vary with the test user’s beliefs and 
actions. 

If a purported measure of musical ability is valid as a predictor of musical 
success, a logical way to validate such a test is to administer it to a large rep- 
resentative sample, measure the sample’s musical success later, and look for 
a strong positive relationship between scores and success. This often is called 
criterion-related or predictive validity, and a problem may exist with the cri- 
terion’s validity. Musical success often means achievement in a formal 
instructional setting. Children particularly may be “unsuccessful” because of 
organizational and personality problems rather than musical problems. 
Teacher ratings easily are influenced by nonmusical variables. Correlating a 
new with an old test presumes that the old one was sufficiently valid. 

Validity may be a matter of how well the test represents a designated body 
of material. This is content validity and is more readily appropriate for 
achievement than for aptitude measures. It requires a fairly complete speci- 
fication of just what a musically able person should be able to do. 

Construct validity, the extent to which a test measures ability in accor- 
dance with underlying theoretical constructs of ability, is difficult to establish. 
Invalidity may be a failure of the test or a failure of the theory. 

W hatever the test’s claims for validity, the prospective test user personal- 
ly must decide whether the test appears valid. Someone who believes that 
musical ability truly is largely a matter of fine sensory discriminations of iso- 
lated tonal stimuli might be comfortable in using the Seashore battery or 
another test with similar characteristics. Someone who believes that “sensi- 
tivity” to underhung structures is important might endorse the Gordon 
Musical Aptitude Profile. Someone who believes that no one-time testing can 
possibly assess the likelihood of future accomplishment adequately may 
believe that no conventional test is appropriate. 
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demic achievement, print opportunities for musical stimulation, and, where 
necessary, physical attributes piobably oilers the best approach to making 
lodgments of musical ability on which to make decisions regarding student 
recruitment, selection, and counseling. With increasing understanding of 
sequential musical development, Sloboda’s (1985) belief that “musical 
expertise” consists of awareness of musical structures, such as melodies, har 
monies, rhythms, and underlying “deep” structures, has increasing utility: 
Assessing where a person is in some sequential development of musical 
awareness and sensitivity may be beneficial for assessing musical ability. 

There is no substitute for providing an opportunity for success, of course. 
Shuter-Dyson (1999, p. 645) stresses the importance of a social climate in 
which people value and enjoy music, and the chance to do something usual 
ly is the best predictor of whether a person is able to do something. 
Conceivably, one could assess the zone of proximal development, men 
tioned earlier, via a series of ordered musical tasks: Perhaps more musically 
able persons have wider zones of proximal development; i.e., they are more 
able to profit from musical instruction. 

Philosophically, one can question the selection and development of a 
musical elite. While such an elite may be “natural” in a competitive society, 
particularly when resources are limited, some of the world's peoples do not 
recognize a musical elite. Blacking (1973) discusses at length the Venda peo- 
ple of South Africa, for whom musicmaking is more of a social than a tech- 
nical experience. The Venda recognize that some individuals may be better 
performers than others, but the possibility of anyone being unmusical is alien 
to their culture. 

Allowing an “unmusical” person to try to leam to play an instrument or 
develop sophisticated listening skills is far less risky than allowing a person 
who wishes to be a pilot but seems potentially to have little airplane flying 
ability to enter flight school. Pursuit of a musical career by a person lacking 
successful musical achievements is dubious, but a child who has had no musi 
cal training should not be denied musical opportunity. We know enough 
about musical ability and normal musical learning to know that these are 
complex areas, with many facets. We do not know enough about musical 
ability and learning to use them as barriers. And music educators should not 
be desirous of establishing musical barriers. 

Practical Suggestions Regarding Music Education 

A student brings his ot hei experiences, strengths, and weaknesses to the 
music learning situation. As the n .idn easily may surmise, instruction and 
learning involve luminous .r.pnls. .mil no one theoretical explanation is 
completely adequate. While tin aiilltms o ■•.peel important aspects of many 
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theories (i*.g., children's brain processes arc organized differently than adult 
luain processes, behaviors may be altered through reinforcement contingen- 
( if.s, appropriate stimulus organization facilitates learning), they are not “true 
believeis in any one theory. Nevertheless, a large amount of literature as 
well as personal experience suggests particular principles for guiding instruc- 
tional planning and evaluation. While no recipe for successful teaching 
'■\ists, useful suggestions for applying some of what we know about musical 
1 earning and development flow from theoretical work and research. The fol 
lowing ideas, based on and expanded and revised from Radocy (1982) and 
Moyle and Radocy (1987), are presented from the teacher’s standpoint. 

Clear specification of what students are to learn and how the teacher will 
evaluate their learning provides content, context, and structure. For musical 
pn loi mance, specification ol what to learn includes descriptions ofinterme 
• lute steps, which involve structured practice. General instructions to “prac 
tice" are less useful than specification of what and how to practice. In partic- 
ul.ii, students need to practice in musically meaningful segments-ph rases 
rulher than measures, musical sections rather than printed lines. While il 
may be necessary to practice troublesome spots, even individual tones, in 
isolation and at varied tempi, the student should incorporate those isolated 
spots, at appropriate tempi, into the musical flow as soon as practical. 

Evaluation should be in accordance with finding information to enhance 

musk ' al experiences. The information should improve perform 

cx P a,, d knowledge, and facilitate revising curricula and instruction. 

Evaluation should not be a scare tactic. (“We have ways to make you prac- 
tice!") 1 v 

In distinction and evaluation, a teacher must avoid excessive abstraction 
wilh younger students. One need not be a Piagetian “true believer” to rec- 
ogni/.e that young children often require specific concrete examples of musi 
i.d situations. Duple and triple meter, ascending and descending lines, sim 
pie binary and ternary forms, and other basic musical organizations are 
abstract, largely meaningless labels unless they are attached" to meaningful 
.mi.il examples. For students of any age, the provision of models and exam 
pies is beneficial. It is especially important for young children to have oppor- 
tunities to experience, through movement, singing, or instrument playing, 

musical activities that exemplify the musical concepts we desire them to 
develop. 

hile music educators may argue about the relative importance of music 
leading, much musical learning is and will continue to be based on what is 
irpresented in musical notation. Ibchnological developments, especially in 
i lu- ability to print clear high quality notation from a computer, may have 
made notation problems in unpublished music less likely. Yet, one must 
strive for as clear and neat notation as possible. Excessively small notation, 




carelessly written inaimm ilpt, and notation that violates the principle ol 
rhythmic spuclng invite needle ,-, ritllu ully in reading. While there may be 
traditions to uphold, and in vocal mush , alignment of words with notes may 
be a consideration, the vo« ill .Is le ol separale flags for each note is more dil 
ficult to organize in relation to bents than the instrumental style of grouping 
notes via beams. 

While people may disagree about the theoretical role of reward and rein- 
forcement, and people will vary greatly in what is rewarding and how olien 
reward must occur, everyone needs some form oi reward at some time. 
Accordingly, a learner’s demonstrations of desired behaviors merit praise; 
tangible rewards should accompany music learning. Saying such things as 
“good job,” awarding stripes and medals for band uniforms, and other tokens 
of appreciation may be of considerable value in maintaining interest and 
motivation. One must be careful to adjust reward and reinforcement to take 
the student’s level and actual accomplishments into account. To praise a filth 
grade beginning band student for correctly assembling an instrument is line; 
to praise an experienced performer for assembly is absurd. Public praise in 
front of a student’s peers, especially in middle school or early high school, 
may be more embarrassing than rewarding. In all circumstances, there must 
be something praiseworthy; to say “good job” when a student knows it was 
anything but good is counterproductive. 

Motivation is critical. Modern students usually are able to heal high qual 
ity recorded performances in various musical styles, but they may lack the 
patience to spend the time and efTort to make their performance sound like 
their auditory images. This requires motivation, not only toward long term 
goals, but also toward short-tenn goals necessary for musical progress along 
the way. Maintaining motivation requires the teacher to provide opportum 
ty for rewards, intrinsic as well as extrinsic, and to make the experienc e ol 
learning music basically positive. 

Teachers should treat failure to learn as failure to learn, not failure as a pel 
son. Errors require correction, not guilt. While teachers must address undo 
sirable, counterproductive, or “off task” behavior, when possible, chastise 
ment should occur in private. One interesting aspect of human interaction is 
the way in which many people find it easier to provide negative rather than 
positive criticism. An ensemble director may chastise one student who is late 
for rehearsal without praising anyone who arrived on time. A critique ol a 
performance may stress wrong notes and other flaws with little mention ol 
positive aspects. While error-free learning may be impossible, and error 
recognition and correction are essential, recognition of a performance s pos 
itive aspects may help sustain a student’s desire to correct errors and 
improve. 

Especially for younger students, frequent spaced instruction is superior to 
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less frequent concentrated instruction. Meeting twice a week for thirty min 
utes each allows more oppoilunitv lor reward and error correction and less 
time for practicing mistakes than meeting once a week for (it) minutes. 

Musical activity should not be used as a threat or punishment. Parents 
should not discipline children for sundry offenses by forcing extra practice, 
and teachers should not call extra rehearsals out of anger rather than lot 
attaining musical goals. Also, the possible use of negative reinforcement- in 
releasing students early from practice is questionable: Should teacheis 
“reward” students for musical accomplishment by reducing the students' 
experience with music? 

One need not believe that the theoretical importance of practice is to pro 
lect prior learning in order to realize benefits of practicing for specific per 
lormances under a variety oi conditions. Seemingly trivial things such as the 
location of music stands or seating position on stage can distract relatively 
novice performers unless they have learned to adapt and adjust. Acoustical 
conditions vary among performance sites; touring ensembles may find il 
advantageous to simulate varied amounts of reflection. 

Lastly, making music is more than recreation; it is a creative process. One 
needs to tolerate experimentation and new ideas, and yet insist on disc i 
plincd expression of results. 

Summary 

This chapter’s key summative points include the following: 

I Ability is a broad term, denoting having the necessary skills and experi 
ence to do something; it is broader than aptitude, which denotes ability 
minus the results of formal instruction, and capacity, which denotes genet- 
ic endowment. 

2. Development is a process of growth and maturation, which is partly 
dependent on learning. 

A. Learning is a change in observable behavior that is not attributable to any- 
thing else. 

I. Musical ability does not depend on superior auditory acuity. 

5, The influence of genetic endowment on musical ability is uncertain; 
much evidence of familial musical accomplishment is intertwined with 
environmental factors. 

(i. While not everyone can learn everything, a nurturing environment is 
crucial for developing musical ability. 

7. Physical features are unimportant in musical ability, except to the extent 
that particular performance media may be involved. 

Jl Nrnativi- ri'inlVirci'mcnl is the removal of something the lenrnei hint, uvruive. Il is not punish 
meat, 
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Chapter 11 

FUTURE RESEARCH DIRECTIONS 

W hat does the future hold for research in the psychology of music? The 
quick cavalier answer is “Who knows?” A few cynics might even so \ 
“Who cares?” Yet, some speculation is worthwhile and potentially inteirsl 
mg, especially when viewed later with a certain degree of hindsight. The 
complex corpus of human behavior occurring in musical contexts retains its 
fascination, and all of society’s waxing and waning concents impinge on 
musical creation, recreation, performance, analysis, and appreciation. 

In the first (1979) edition of this text, the authors suggested that the study 
of hemispheric specialization and synesthesia would have a major foe us 
I here was considerable interest in “left brain-right brain” comparisons and 
the “musical brain” at the time, due in part to various attempts at reforming 
education. Indeed, considerable future research occurred, but, two decades 
after the authors’ suggestion that hemispheric specialization was a ma|oi 
research area in music psychology. Basso (1999, pp. 41 1-412) concluded tfi.ii 
hemispheric specialization research results were “ambiguous” and that 
results can differ with the musical task. Evidently, the first edition’s related 
conclusion remains: The hitman brain is a complex organ, in contact with oil 
of its sections. Musical behavior may be a product of either hemispheie, n! 
both acting together, or of neither. Cerebral specialization for music depends 
on the nature of the musical task and the experience of the performer oi Ii 
tener. 

Synesthesia remains an interesting phenomenon, but it appears more nl a 
i uriosity then a concern for most individuals interested in music psychology 
However, it occasionally attracts attention in the press, and modern binln 
imaging techniques may enable neuroscientists to gain increased undoi 
.standing of synesthesia (Begley, 2002). 

The authors’ second edition (1988) predictions proved somewhat mm. 
accurate. Multiple intelligence, especially as exemplified by llowuid 
Gardner’s (1993) work, indeed spawned considerable interest, as did die 
study of musical expertise (e.g., works appearing in Sloboda (1988)). Thom' 
ideas remain important, although some skepticism regarding multiple intel 
ligences exists (e.g., Shaw, 2000, p. 12), and, as Chapter 10 indie ale ,, 
Gardnei has revised some of his ideas slightly. 


1.11 

For the third edition (1997), the authors expressed caution regarding 
potential lads and ovei sunplilic ations and wanted about making extravagant 
claims for music , espec i.illv as a healing agent and as an enhancer ol intelli 
gence. For this fourth edition, the authors feel compelled to express similar 
concerns; people are prone to “rising above the facts” and making much ol 
a small amount ol information. 

Although the reaction of some persons, anxious to “justify” music educa 
tion or exploit parental concerns for enhancing intelligence, to the* “Mozart 
effect” may exemplify “rising above the facts,” the authors will not belabor 
the “Mozart effect” again; that topic is discussed thoroughly in Chaptei 3. 
Suffice it to say that the effect, to the extent it exists, is highly specialized and 
topical. While there are sound theoretical and empirical reasons loi opti 
mally complex music to enhance pattern recognition and development 
(Shaw, 2000, pp. 7-8), one can not enhance intelligence m masse by expos 
ing young minds to Mozart 

Some psychologists, educators, and interested laypersons give much alien 
tion to the brain, and to the importance of early exposure to musical stimuli. 
This certainly is appropriate; as earlier chapters report, learning must involve 
the brain, and young children usually are open to a wide variety ol music id 
sounds. Yet, one must be careful not to adopt a “now or never" attitude that 
assumes that musical development requires extra stimulation during file’s 
first three years. Bmer (1999), discussed in Chapter 10, notes that it is pie 
mature to link “brain science” to education, and that people tend to employ 
a minimal understanding of neuroscience to advocate policy decisions 

Perhaps considerable emphasis will occur in the area of ncuro.se ient e and 
music. Whether labelled as neuromusicology, neuropsychology, oi otliei 
wise, applying neuroscience to the study of musical phenomena has consul 
erable promise. Certainly, there should be increased efforts to nuclei stand 
just what occurs during the processing and recall of musical stimuli, espr 
dally given rapidly expanding technologies that enable monitoring ol ongo 
ing neural functions. The authors have discussed in previous chapte rs suc h 
things as information theory, fundamental tracking, hierarchical perc eptual 
structuring, abstract performance plans, and loudness summation, all ol 
which obviously invoke neural processing. A deeper and more detailed 
understanding of the brain and the neural networks would make associated 
knowledge much more complete and useful. Possibly il would lempei 
unwarranted naive enthusiasm for educational lads based on incomplete 
understanding of tentative or tenuous research, such as the olt-cited Mozart 
effect and the earlier “music in the right hemisphere” fad. 

As Leman (1999) indicates, neuromusicology is relevant to research into 
the understanding of musical behavior. He stresses that neural principles 
may be useful in explaining music al achievements. This will require study 
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mg neural processing in “nalnrar contexts and connections across dis< I 
plines, such as musicology, computer modeling, experimental psychology, 
and music theory. Also, one must consider that music learning and cognilit >n 
occur within particular cultures; culture may even override sensation, as in 
the acceptance of dissonant sounds within some cultural contexts l>ul not 
others. Moth season neuromusicology, study of musical stimulus processing limn 
the cochlea to the auditory cortex, and cognitive neuromusicology, study of the 
cortical aspects of music cognition, will be important in any ultimate cxpltt 
nation of musical phenomena and behavior. While the study of topographl 
cal neural representations and their relations to musical knowledge is unpin 
taut, there is far more to neuromusicology than any localization of musical 
phenomena. 

In Chapter 2's discussion of music’s origins, the authors noted the posst 
bility of a common origin of music and language, in which both speech and 
music arose from a “musilanguage” that was neither speech nor music, nnl\ 
in evolutionary history. Similarities between music and language also are rel 
evant regarding hierarchical perceptual structuring, where “surface" feuluim, 
akin to what musical notation indicates, are subsumed into deeper and more 
abstract underlying cognitive processes and structures. Neuroscientific study 
ol linguistic and music processing suggests that similarities in brain activity 
vary with the aspect of language or music. Semantic processing (meaning! is 
rather different, but there are strong similarities between musical harmonh 
processing and linguistic syntactical processing (word order), as well as 
between temporal aspects. Put another way, neural processing of language 
and music is more similar in structure than in meaning (Besson, 1999). 

basso ( 1999) suggests that “neuropsychology of music" can address the 
question of whether musical ability grows from general cognitive functions 
oi has a specific “modularity,” independent of other cognitive functions. I his 
relates to the concept of musical intelligence as part of a group ol iutelll 
genres, but il also addresses how cultural aspects shape musical behavlot 
I he authors have mentioned the possibility of “musical universals" in enrll 
ei chapters; they also have given considerable emphasis to music being a 
soc iocultural phenomenon. Music as ordered sound and silence is basic to 
humanity; the form that ordering takes is rooted in culture. In basso’s wool , 
(1999, p. 40!)), 

the universal aspects of music are directly linked to the brain, as language in 
directly linked to some brain areas; the relationship between the brain and the 
c ulturally determined aspects of music is not direct, and passes through the 
relationship between the* bruin and the cognitive functions underlying these 
aspects of music . 
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To com hide, the author! make two predictions: (a) I he next lew years 
will sec mote Investigation Into neurological processes related to must 
cal behavior; and (b) people, particularly some music educators and 
entrepreneurs, will overreact to various findings with limited under 
standing. We also safely can make a third prediction: Regardless of 
what anyone says about music and what it is or is not, can do or can 
not, music will remain a basic part of humanity. 
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